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LETTER OF TRANSMITTAL. 

NATIONAL ACADEMY OF SCIENCES, 
Washington, D. C., December 29, 1922. 

Sir: I have the honor to transmit to you herewith the report of 
the president of the National Academy of Sciences for the fiscal 
year ended June 30, 1922. : 

Very respectfully, 
CrArRLES D. WaLcorr, 

President. 
Hon. Carvin CooLIDGE, 

Vice President of the United States. 
VII



ACT OF INCORPORATION. 

AN ACT To incorporate the National Academy of Sciences. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; 
A. D. Bache, at large; F. B. Barnard! at large; J. G. Barnard, 
United States Army, Massachusetts; W. H. C. Bartlett, United States 
Military Academy, Missouri; U. A. Boyden, Massachusetts; Alexis 
Caswell, Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, 
United States Naval Academy, Maine; J. A. Dahlgren,? United States 
Navy, Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, 
United States Navy, Massachusetts; George Englemann, Saint Louis, 
Missouri; J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; 
J. M. Giles,?® United States Navy, District of Columbia; A. A. Gould, 
Massachusetts; B. A. Gould, Massachusetts; Asa Gray, Massachu- 
setts; A. Guyot, New Jersey; James Hall, New York; Joseph Henry, 
at large; J. E. Hilgard, at large, Illinois; Edward Hitchcock, Massa- 
chusetts; J. S. Hubbard, United States Naval Observatory, Con- 
necticut; A. A. Humphreys, United States Army, Pennsylvania; 
J. Li. Le Conte, United States Army, Pennsylvania; J. Leidy, Penn- 
sylvania; J. P. Lesley, Pennsylvania; M. F. Longstreth, Pennsyl- 
vania; D. H. Mahan, United States Military Academy, Virginia; 
J. S. Newberry, Ohio; H. A. Newton, Connecticut; Benjamin Peirce, 
Massachusetts; John Rodgers, United States Navy, Indiana; Fair- 

. man Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; W. B. 
Rogers, Massachusetts; L. M. Rutherford, New York; Joseph Sax- 
ton, at large; Benjamin Silliman, Connecticut; Benjamin Silliman, 
junior, Connecticut; Theodore Strong, New Jersey; John Torrey, 
New York; J. G. Totten, United States Army, Connecticut; Joseph 
Winlock, United States Nautical Almanac, Kentucky; Jeffries 
Wyman, Massachusetts; J. D. Whitney, California; their associates 
and successors duly chosen, are hereby incorporated, constituted, and 
declared to be a body corporate, by the name of the National Acad- 
emy of Sciences. 

SEC. 2. And be it further enacted, That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
  

1 The official list of members gives the name of F. A. P. Barnard. 

2 Declined. 

8 The official list of members gives the name of J. M. Gillis. 
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ACT OF INCORPORATION, xX 

the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 
regulations; to fill all vacancies created by death, resignation, or 
otherwise; to provide for the election of foreign and domestic mem- 
bers, the division into classes, and all other matters needful or usual 
in such institution, and to report the same to Congress. 

SEc. 3. And be it further enacted, That the National Academy of 
Sciences shall hold an annual meeting at such place in the United 
States as may be designated, and the academy shall, whenever called 
upon by any department of the Government, investigate, examine, 
experiment, and report upon any subject of science or art, the actual 
expense of such investigations, examinations, experiments, and re- 
ports to be paid from appropriations which may be made for the 
purpose, but the academy shall receive no compensation whatever 
for any services to the Government of the United States. 

SoroMoN KFooOTE, 
President of the Senate pro tempore. 

GarLusHA A. GROW, 
Speaker of the House of Representatives. 

Approved, March 3, 1863. 
~ ABrAHAM LiNcoLN, President. 

AMENDMENTS. 

AN ACT To amend the act to incorporate the National Academy of Sciences. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty-three, be, and the same is hereby, so amended as 
to remove the limitation of the number of ordinary members of said 
academy as provided in said act. 

Approved, July 14, 1870. 

AN ACT To authorize the National Academy of Sciences to receive and hold trust 
funds for the promotion of science, and for other purposes. 

Be it enacted by the Senate and House of Representatives of the United 
States of America vn Congress assembled, That the National Academy 
of Sciences, incorporated by the act of Congress approved March 
third, eighteen hundred and sixty-three, and its several supplements, 
be, and the same is hereby, authorized and empowered to receive 
bequests and donations and hold the same in trust, to be applied 
by the said academy in aid of scientific investigations and according 
to the will of the donors. 

Approved, June 20, 1884.
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AN ACT To amend the act authorizing the National Academy of Sciences to receive 
and hold trust funds for the promotion of science, and for other purposes. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the act to authorize the 
National Academy of Sciences to receive and hold trust funds for 
the promotion of science, and for other purposes, approved June 
twentieth, eighteen hundred and eighty-four, be, and the same is 
hereby, amended to read as follows: 

“That the National Academy of Sciences, incorporated by the act 
of Congress approved March third, eighteen hundred and sixty-three, 
be, and the same is hereby, authorized and empowered to receive, by 
devise, bequest, donation, or otherwise, either real or personal prop- 
erty, and to hold the same absolutely or in trust, and to invest, 
reinvest, and manage the same in accordance with the provisions of 
its constitution, and to apply said property and the income arising 
therefrom to the objects of its creation and according to the instruc- 
tions of the donors: Provided, however, That the Congress may at 
any time limit the amount of real estate which may be acquired and 
the length of time the same may be held by said National Academy 
of Sciences.” 

Sec. 2. That the right to alter, amend, or repeal this act is hereby 
expressly reserved. 

Approved, May 27, 1914.



NATIONAL ACADEMY OF SCIENCES. 

In 1863 Henry Wilson, United States Senator from Massachusetts, 
later Vice President of the United States, asked a number of men 
eminent in science to come together to form an organization by which 
the scientific strength of the country might be brought to the aid of 
the Government. This meeting was directly the result of an act of 
Congress passed March 3, 1863, incorporating the National Academy 
of Sciences of the United States of America. While Senator Wilson 
presumably had aid and suggestions from the incorporators, the bill 
had its inception with and was drawn by him, and did not incorporate 
the academy in any State or Territory or in the District of Columbia. 
It seems to have been his idea that the academy should be national 
in its broadest sense. 

The academy has held its annual meetings in Washington at the 
Smithsonian Institution and its autumn meetings in other cities. 
Joseph Henry was president for many years and at the same time 
secretary of the institution. The records and library of the academy 
have been stored in several hundred boxes at the institution, awaiting 
such time as the academy may have a building of its own where this 
material can be made available. 

The semicentennial in 1913 seemed to give new life to the activities 
of the academy, and the foreign secretary, Dr. George E. Hale, pro- 
posed then that the academy should- have a home. He prepared 
tentative plans and had them put in shape at his own expense by an 
architect who could appreciate the need for and the requirements of 
a research institution. This building as proposed provided labora- 
tories and a library for the use of the academy and resident men of 
science for research work. The one serious drawback which delayed 
its consummation was lack of funds. 

The project was not to be long delayed, for the World War coming 
in 1914 changed and broadened the thought of the world. What 
started to be a battle of armed forces-turned to competition between 
the countries at war in creative scientific research, looking to the 
destruction of masses instead of individuals. This led to the need in 
this country of a body that could bring together the most able men 
in the fields of science for the solution of war problems. Doctor 
Hale, conceiving the need for such a service long before it was an 
actual necessity, proposed that the academy take preliminary steps 
in the organization of the scientific resources of the United States, 
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and this was the beginning of the National Research Council which 
_ rendered such effective service at the request of the President of the 

United States during the war. 
Appreciation of this war service of the academy was shown in an 

Executive order issued by President Wilson, requesting the National 
Academy of Sciences to continue the council. Under this order the 
research council was reorganized on a permanent peace basis as an 
agent of the academy, and the need of the academy for a home was 
accentuated. Doctor Hale's previous plans were discussed at length, 
but the obstacle of lack of money continued. The quarters in the 
Smithsonian Institution, already too crowded, could not afford room 
for this new body, and temporary space elsewhere was sought. 
During the war a few rooms in the Munsey Building on the north 
side of E Street, between Thirteenth and Fourteenth, were first 
occupied. Later a residence at Sixteenth and L Streets, having 21 
rooms, was secured. Still later, a larger building, at Sixteenth and 
M Streets, was occupied until the present location at Seventeenth 
and Massachusetts Avenue was leased. 

Efforts were made to secure a permanent endowment and money 
for a building for the academy, and a suggestion was made to the 
Carnegie Corporation of an endowment and a building for the academy 
and research council, resulting in an offer of $5,000,000 provided the 
academy would secure a site. The amount needed for the purchase 
of this site was apportioned, so that the entire country might have 
a part in this great enterprise. With this plan in view, the raising 
of funds for the purchase of the ground was accomplished through 
the efforts of Doctor Hale, Doctor Millikan, and others. 

The lot purchased by the academy is known as square 88, which 
is bounded on the north by C Street, on the west by Twenty-second 
Street, on the east by Twenty-first Street, and on the south by 
Upper Water Streete It has ltad considerable filling. Originally 
its highest point was in the northwest corner, and its lowest point was 
under water in the river at the southeast. To-day its lowest point is 
about 24 feet above high water and its highest 41 feet. The borings 
show that there is a fill of from 5 to 10 feet where the building will 
stand, resting on from 6 to 28 feet of clay and sand, and from 7 inches 
to 3 feet of decomposed rock. Below this last is good rock upon 
which the foundations of the building will rest. 

With the acquiring of the site and its acceptance by the Carnegie 
Corporation, attention was given immediately tc the securing of an 
architect, and in 1919 Mr. Bertram Grosvenor Goodhue, of New 
York, was selected and requested to make tentative plans along 
certain lines which the building committee had in mind. After 
consideration of other designs the plans finally reverted to the clas- 
sical style for a building three stories in height.
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The main entrance will face B Street, halfway between Twenty- 
first and Twenty-second Streets. A broad walk with reflecting pools 
in the center will lead through a formal effect of trees and shrubs 
to. the building surmounting a series of terraces, in the middle of the 
square. A deep terrace of stone surrounded by a massive railing of 
marble will extend the entire length of the front. Two magnificent 
marble and bronze lamps, one on each side of the entrance, are to sym- 
bolize enlightenment that will come from within. A frieze inscribed 
with the names of distinguished men of science will add its inspiration. 

Massive bronze doors will open upon surroundings that invite 
further inspection. The vestibule, with walls and floors of marble, is 
to lead to a great entrance hall, also of marble, but of warmer tone. 
On one side of the hall there will be a seismograph, on the other side 
a magnetograph, giving automatic and continuous records. 

In the rotunda there will be in actual operation apparatus dem- 
onstrating certain fundamental facts hitherto but vaguely appre- 
ciated by many. A coelostat telescope, mounted on the dome of 
the central rotunda, will form a large image of the sun on the white 
surface of a circular table in the middle of the room. Here the sun 
spots may be seen, changing in number and form from day to day 
and moving across the disk as the sun turns on its axis. A 60-foot 
pendulum, similar to that exhibited by Foucault at the Pantheon at 
Paris in 1851, will be suspended from the center of the dome, dem- 
onstrating by its oscillations his celebrated experiment showing the 
diurnal motion of the earth. 

This large hall, rich in its warmth of treatment of color, will be 
surrounded by five exhibition rooms in which will be shown the 
results of future work of the academy and research council. The 
library, with its impressive shelves filled with volumes printed in 
many languages and covering all branches of scientific effort, will be 
on the same floor, with a quiet reading room just beyond. To the 
east will be situated the lecture room and the conference room for 
smaller meetings. 

In the west front of the basement of the building there will be a 
room under the library for additional library stacks. On the cast a 
room that may be used as a dining room or for entertainment at, any 
of the functions that may be held by the academy or research council. 
Under the entrance hall is to be another exhibition room; and north 
of that, the boiler rooms and other appliances for heating and 
ventilating, storage rooms, etc. The second and third floors will 
contain 57 rooms which will be used for the administrative offices of 
the National Academy of Sciences and the National Research Council. 

The building has a frontage of 260 feet and is 140 feet deep. The 
height above the first floor is 60 feet. The vestibule is 11 by 20 feet;
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the entrance hall, 36 by 21 feet; the central hall, 64 by 24 feet; the 
library, 36 by 64 feet; the lecture room, 34 by 50 feet. The five 
exhibition halls range in size from 26 by 14 to 34 by 21 feet. 

The total number of square feet of floor space, exclusive of eleva- 
tors, doorways, and hallways, is 39,874. This includes exhibition 
space, amounting to 14,571 square feet, lecture and entertainment 
space of 7,982, and 14,786 square feet for administrative purposes. 
Every modern convenience and facility will be provided. 

This building for the National Academy of Sciences and the 
National Research Council is to be the focus of science in America 
and will be looked upon by our fellow citizens and the world at large 
as emblematic of all the creative mind will be able to do to bring 
about a better existence for the future people of the world, for it is to 
their enlightenment and advancement that it is dedicated.



ANNUAL REPORT OF THE NATIONAL ACADEMY 
OF SCIENCES. 

MEETINGS OF THE NATIONAL ACADEMY. 

AUTUMN MEETING. 

The autumn meeting of the academy was held at the University 
of Chicago, November 14, 15, and 16, 1921. 

BUSINESS SESSION. 

Twenty-eight members responded to roll call, as follows: 

Barnard, E. E. Frost, E. B. Moore, E. H. 
Bliss, G. A. Harkins, W, D. Moulton, F. R. 

Carlson, A. J. Hektoen, Ludvig Noyes, W. A. 
Chamberlin, T. C. Herrick, C. J. Pearl, Raymond 

Comstock, G. C. Leuschner, A. O. Slipher, V. M. 

Coulter, J. M. Lillie, F. R. Stebbins, Joel . 
Crew, Henry Mendenhall, C. E. Stieglitz, Julius 
Dickson, L. E. Michelson, A. A. Van Vleck, E. B. 
Donaldson, H. H. ‘Miller, G. A. Wilson, Edwin B. 

Forbes, S. A. 

PRESIDENT'S ANNOUNCEMENTS. 

Announcement was made of the following deaths and assignments 
for preparation of biographical memoirs of deceased members: 

To Theodore Lyman, the biography of E. B. Rosa, elected 1913, 
died May 17, 1921. 

To F. M. Chapman, the biography of J. A. Allen, elected 1876, 
died August 29, 1921. 

To Liberty H. Bailey, the biography of H. P. Armsby, elected 
1920, died October 19, 1921. ; 

The apointment of the following delegates was announced: 
Arthur L. Day to the inauguration of James Rowland Angell as 

president of Yale University, June 22, 1921. 
Henry Prentiss Armsby to the inauguration of President Thomas, 

of Pennsylvania State College, October 1, 1921. 
J. Walter Fewkes to the inauguration of Julian Alvin Carroll - 

Chandler as president of William and Mary College, October 19, 1921. 
H. H. Donaldson to the inauguration of Frank Aydelotte as presi- 

dent of Swarthmore College, October 22, 1921. 

1
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« The receipt was announced of the following gifts: 
From the University of Virginia, a bronze medal in commemora- 

tion of the centennial anniversary of its foundation. 
From the Wisconsin Academy of Sciences, Arts, and Letters, a 

bronze medallion in commemoration of its semicentennial an- 
niversary. 

From the trustees of the William Ellery Hale Fund, the sum of 
$1,000 for the support of the Proceedings. 

TRUST FUNDS. 

On account of trust funds, the following receipts were announced: 
From the Pennsylvania Co. for Insurances on Lives and Granting 

Annuities, on account of the Joseph Henry Fund: 

Principal tli hen Te a RET OH RL $17, 539. 57 
Income... 0. i.e vei ARBRE PERI LL 1,311. 41 

$18, 850. 98 

From the executors of the estate of Mary Anna Palmer Draper, on 
account of the Billings Fund: Principal, $3,750; making a total 
of $19,250. 

NEW BUILDING. 

The following report was presented by the joint committee on 
the building of the National Academy of Sciences and National 
Research Council : 

Blue-print plans of the new building for the National Academy and the National 
Research Council from the architect, Bertram Grosvenor Goodhue, were shown to 

the academy and met with approval. It was stated that work on these plans would 

be completed within a very short time, when contracts for the building would be 

drawn. : 

RESEARCH FUNDS. 

J. LAWRENCE SMITH FUND. 

The following report from the committee on the J. Lawrence 
Smith Fund was presented: 

The committee of the academy on the J. Lawrence Smith Fund recommends that 
the gold medal provided for by this fund be awarded at the annual meeting in April, 

1922, to Dr. George Perkins Merrill, United, States National Museum, for his important 
contributions to knowledge concerning the character of meteorites. - Doctor Merrill’s 

investigations have extended over many years, and the list of his published papers 

embraces more than 50 titles. His work has been notable for its scope and thorough- 
ness and the philosophical standpoint from which it has been conducted. His object 

has been to contribute toward the solution of the problem of the origin and significance 
of these extraterrestrial bodies. 

Doctor Merrill’s researches have been concerned with the mineral, chemical, and 

textural characters of both metallic and stony meteorites and with the interpretation 
of these properties. It is the opinion of the committee that Doctor Merrill‘is to-day 

the most eminent investigator of meteorites in the world and richly deserves the 
honor recommended. Many of his more recent and specially valuable results have
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been secured with the aid of grants from the J. Lawrence Smith fund, which have 
been judiciously expended. 

The deed of gift of the J. Lawrence Smith fund indicates that the medal award 

stood very prominently in the donor’s mind. In fact, it has been awarded but once, 

namely, in 1888 to H. A. Newton, of the Yale observatory, ‘‘for observations of the 
orbits of meteorites.” 

The committee recommends that a grant of $500 be made to Dr. George P. Merrill, 

United States National Museum, from the accumulated income of the J. Lawrence 

Smith fund, in aid of further investigations on the character of meteorites. The 
committee feels that the excellent use made of previous grants is ample assurance 
that this grant will be well spent. No other application for a grant is before the 
committee. 

It is respectfully requested that the academy take action on both of the above 
recommendations. 

For the committee. 

Warman Cross, Chairman. 

Received. Award of medal and grant approved. 

HENRY DRAPER FUND. 

The following report was Bresenied from the committee on the 
Henry Draper fund: 

The Henry Draper committee recommends that the Henry Draper gold medal of 
the academy be awarded to Prof. Henry Norris Russell at the next stated meeting of 
the academy. The chief reason for the award lies in the remarkably valuable contri- 
butions which Professor Russell has made to our knowledge of the processes of stellar 

evolution and the underlying causes therefor. Upon receipt of information that the 
recommendation of the committee has been confirmed by the council, a fuller state- 
ment of reasons governing the award will be supplied for use at the next stated meeting 
and for publication in the minutes thereof. 

W. W. CamupBELL, Chairman. 

Recommendation approved. 

WATSON FUND. 

The following report from the trustees of the James Craig Watson 
fund was presented: 

The trustees of the James C. Watson fund respectfully recommend that the following 
grants be authorized: 

Five hundred dollars to Dr. William Bowie, United States Coast and Geodetic 
Survey, for the continuation of observations of the variation of latitude at the inter- 
national latitude observatory at Ukiah, Calif. 

Five hundred dollars to the Lick Observatory, Mount Hamilton, Calif., as a con- 

tribution to the sum of $4,000 required for a Ross photographic zenith telescope for a 
study of latitude variations under the direction of W. W. Campbell in connection 
with an astronomical, geodetic, seismological, and geological research project con- 

cerning the northerly movement of a section of the Pacific coast recently discovered 
by Prof. A. C. Lawson, of the University of California. 

A. O. LeuscENER, Chairman. 
W. L. ELriN. 

GEORGE C. COMSTOCK. 

Grants approved. 

26865°—S. Doc. 285, 67—4——2
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JOSEPH HENRY FUND. 

The committee on the Joseph Henry fund presented the following 
recommendations: 

The committee on the Henry fund desires to submit for the approval of the academy 

the following general statement regarding its proposed policy in the administration 
of this fund: : 

The terms of the deed of gift provide that after the death of the last survivor of 

the immediate family of Professor Henry the capital sum shall be transferred to the 
. National Academy of Sciences, to be forever held in trust, and the income from 
which shall be from time to time applied to assist ‘‘meritorious investigations in 
natural science, especially in the direction of original research.” 

Under these terms there is imposed no limitation regarding the field of science in 
which an award may be made. Since, however, this fund in its original inception 
was organized during Professor Henry's lifetime for the purpose of enabling him the 

better to carry on his scientific work, and since it now stands, in some measure, as a 
monument to his name and to his contributions to science, it would seem not improper 

that, among projects of equal merit otherwise, some preference should be shown to 

those which may lie nearer to the fields of work with which Professor Henry ’s name is 
usually associated. The committee does not, however, desire to impose in advance - 
any specific limitation or restriction, and it will therefore be prepared to consider 
applications from all fields of natural science. : 

* W. F. Duranp, Chairman. 
Approved. 

The committee on the Henry fund desires further to recommend as follows: 
That, of the amount of interest thus far received and amounting to $1,311.41, the 

sum of $388.32 be transferred to the capital account, thus bringing the present valua- 
tion of the fund ($39,611.68) up to the original face value of $40,000. 

W. F. Duran, Chairman. 

Transfer approved. 

In accordance with application, a copy of which is attached hereto, the committee 
of the Henry fund desires to recommend for the approval of the academy: 

Grant No. 1. To the Lick Observatory, Mount Hamilton, Calif., Dr. W. W. Campbell, 

director, the sum of $500, as a contribution toward the sum of $4,000 required for a 
Ross photographic zenith telescope for latitude variation study. 

W. F. Duranp, Chairman. 

Grant approved. 
METRIC SYSTEM. 

A communication from Senator E. F. Ladd requesting a declara- 
tion of the opinion of the academy on the adoption of the metric 
system as provided for in bill S. 2267, introduced by him in the 
Senate under date of July 18, 1921, was read before the academy, 
together with the bill, and after discussion the matter was referred 
to the committee on weights, measures, and coinage, with power to 
act through the president of the academy. 

The text of the bill is as follows: 

A BILL To fix the metric system of weights and measures as the single stundard of weights and measures 
for certain uses. 

Be it enacted by the Senate and House of Representatives of the United States of America 
in Congress assembled, That from and after ten years from the date of passage and
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approval of this act the weights and measures of the meter-liter-gram or metric system 
shall be the single standard of weights and measures in the United States of America 
for the uses set out herein. 

Sec. 2. That the national prototypes of the fundamental standards of the metric 
system shall be the copies of the standards known as meter numbered twenty-seven 

and kilogram numbered twenty, allotted to the United States by the general conference 

of weights and measures held at Paris in 1889. These are now deposited in the vault 
of the Bureau of Standards of the Department of Commerce and are those which are 

now used and employed in deriving the values of all weights and measures used in the 
United States. These national representations are hereby adopted as the primary 

standards of weights and measures for the United States of America, and from these 
all other weights and measures shall be derived and ascertained. 

Sec. 3. That from and after ten years from the date of passage and approval of 

this act no person shall do or offer or attempt to do any of the following acts, by weights 

or measures, in or according to any other system than the metric system of weights 
and measures, namely: 

(1) Sell any goods, wares, or merchandise except for export, as provided in section 8. 
(2) Charge or collect for the carriage or transportation of any goods, wares, or 

merchandise. 

Sec. 4. That from and after ten years from the date of passage of this act no person 

shall use or attempt to use in any of the transactions detailed in section 3 any weight 
or measure or weighing or measuring device designed, constructed, marked, or grad- 
uated in any other system than the metric system of weights and measures. 

Sec. 5. That not later than ten years from the date of passage and approval of this 

act all postage, excises, duties, and customs charged or collected by weights or measures 
by the Government of the United States shall be charged or collected in or according 

to the metric system of weights and measures. 

Sec. 6. That rules and regulations for the enforcement of this act not inconsistent 

with the provisions hereof shall be made and promulgated by the Secretary of Com- 

merce. The Secretary of Commerce shall also take such steps as he may deem expe- 
dient for giving publicity to the dates of transition specified herein and for facilitating 
the transition to the meter-liter-gram or metric system. 

Sec. 7. That all acts or parts of acts inconsistent herewith are hereby repealed, 

but only in so far as they are inconsistent herewith; otherwise they shall remain and 

continue in full force and effect. Whenever in any act, or rules and regulations, or 

tariff or schedule made, ratified, approved, or revised by the Government of the United 
States of America weights or measures of the system now in customary use are em- 
ployed or referred to, and to comply with the provisions of this act weights and 

measures of the metric system should be employed, then such references in such 
act, rules and regulations, tariff, or schedule shall be understood and construed as 
references to equivalent weights or measures of the metric system ascertained in 

accordance with the required degree of accuracy. 

Sec. 8. That nothing in this act shall be understood or construed as applying to— 
(1) Any contract made before the date at which the provisions of this act take effect. 

(2) The construction or use of the arts, manufacture, or industry of any specification 

or drawing, tool, machine, or other appliance or implement designed, constructed, or 

graduated in any desired system. 
(83) Goods, wares, or merchandise intended for sale in any foreign country, but if 

such goods, wares, or merchandise are eventually sold for domestic use or consumption 

then this clause shall not exempt them from the application of any of the. provisions 

of this act. 
Sec. 9. That nothing herein shall be understood or construed as prohibiting the 

enactment or enforcement of weights and measures laws or ordinances by the various
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States or cities, and the various States or cities shall have the same powers as though 

this act were not in force and effect: Provided, however, That no standard weights or 
measures shall be established for the uses set out herein which conflict in any way with 

the standards established herein, and such standards which may already have been 
established shall be null and void for the uses set out herein. 

Sec. 10. That the word ‘‘person” as used in this act shall be construed to import 

both the plural and singular, as the case demands, and shall include corporations, 
companies, societies, and associations. When construing and enforcing the provisions 

of this act, the act, omission, or failure of any officer, agent, or other person acting for 

or employed by any corporation, company, society, or association, within the scope 
- of his employment or office, shall in every case be also deemed to the act, omission, 

or failure of such corporation, company, society, or association as well as that of the 

person. 

The home secretary was requested to transmit the thanks of the 
academy to the president and board of trustees of the University of 
Chicago, the director of the Yerkes Observatory, the members of the 
Quadrangle Club, the members of the Chaos Club, and members 
residing in Chicago serving as a local committee, for courtesies 
extended to members of the National Academy of Sciences during 
the autumn meeting. 

SCIENTIFIC SESSIONS. 

MEETING OF NOVEMBER 14-16, 1921. 

The scientific sessions of the academy were held in the Julius 
Rosenwald Geologic and Geographic Laboratories and Museum, on 
the campus of the University of Chicago. On Wednesday, Novem- 
ber 16, the director and staff of the Yerkes Observatory at Williams 
Bay, Wis., received members of the academy and their friends. 

SCIENTIFIC PAPERS. 

MONDAY, NOVEMBER 14. 

Raymond Pearl and Sylvia L. Parker: Life tables for drosophila. 
Thomas C. Chamberlin: The contrasted types of earth energy and their relative 

values. 
Thomas C. Chamberlin: The paths taken by energy in the self-compression of the 

earth. 
S. W. Parr (introduced by W. A. Noyes): A new theory of the carbonization of coal. 
Harvey Fletcher and R. L. Wegel (introduced by J. J. Carty and F. B. Jewett): 

The frequency-sensitivity characteristic of normal ears. 

C. J. Herrick: Some factors in forebrain development. 
W. A. Noyes and Walther Goebel: Catalysis of the formation of acetamide by 

acetic acid. 
Mildred Booth and Frank Schlesinger: The parallaxes of 57 stars. (Read by title.) 
G. A. Bliss: The transformation of Clebsch in the calculus of variations. 
G. A. Miller: Group of isomorphisms of a transitive substitution group. 

E. H. Moore: Concerning the reciprocal of a matrix in general analysis.
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William D. Harkins and Anson Hayes: The separation of the isotopes of chlorine. 
William D. Harkins and R. S. Mulliken: The separation of the isotopes of mercury. 
E. E. Barnard: The dark markings in the Milky Way. 

E. W. Washburn and Louis Navias {introduced by W. A. Noyes): A physico- 
chemical study of flint and chalcedony. 

Gerald L. Wendt and Robert S. Landauer (introduced by J. Stieglitz): Further 

experiments on the ozone form of hydrogen. 

W. H. Rodebush (introduced by W. A. Noyes): Entropy of cadmium. 

A. A. Michelson: Progress in the application of interference methods at Mount 

Wilson. 
TUESDAY, NOVEMBER 15. 

A. J. Carlson: Some physiological actions of saccharin and their bearing on the use 
of saccharin in foods. 

K. K. Koessler and M. T. Hanke (introduced by L. Hektoen): Studies on the pro- 

teinogenous amines. 

S. B. Hopkins (introduced by W. A. Noyes): Observations on the rare earths. 
R. R. Bensley (introduced by C. J. Herrick): The structure of the posterior lobe of 

the pituitary body. 
C. H. Eigenmann (introduced by F. R. Lillie): The nature and origin of the fresh- 

water fishes of the Pacific slope of South America. 

Preston Kyes (introduced by C.J. Herrick): The mechanism of red blood corpuscle 
destruction. 

Julius Stieglitz: Isomeric dimethyl murexides and the theory of color production 
in organic dyes. . 

H. I. Schlesinger (introduced by J. Stieglitz): The solubility-product of barium 

manganate. : 

C. J. Chamberlain (introduced by J. M. Coulter): Growth rings in the monocots. 

J. B. Brown and G. D. Beal (introduced by W. A. Noyes): The highly unsaturated 

acids of fish oils. 
Maud Slye (introduced by L. Hektoen): The influence of heredity on the incidences 

of cancer. 
Edward Kasner: Einstein’s cosmological field equations. (Read by title.) 

George P. Merrill (introduced by C. D. Walcott): A meteoric iron from Owens 
Valley, Calif. “(Read by title.) 

L. E. Dickson: Quaternions in the theory of numbers. 

H. B. Lewis (introduced by W. A. Noyes): The intermediary metabolism of cystine. 
Lydia M. DeWitt (introduced by L. Hektoen): Studies on the chemotherapy of 

tuberculosis. 
A. B. Coble (introduced by G. A. Miller): The tritangent planes of the normal 

space sextic of genus four. 
A. B. Luckhardt (introduced by A. J. Carlson): On the specificity of gastrin and 

secretin. 

W. D. MacMillan (introduced by E. H. Moore): On certain divergent series. 

Henry C. Cowles (introduced by J. M. Coulter): Ecological features of the Red 

River, a representative braided stream. 
L. R. Dragstedt (introduced by A. J. Carlson): On the cause of death from intestinal 

obstruction. 
G. W. Bartelmez (introduced by C. J. Herrick): The neural crest and the primary 

subdivisions of the neural folds in young human embryos. 
Esmond R. Long (introduced by L. Hektoen): Biochemistry of the tubercle bacillus. 
George L. Clark (introduced by W. D. Harkins): The properties of salts as related 

to atomic dimensions.
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ANNUAL MEETING. 

The annual meeting of the academy was held at the Smithsonian 
Institution in Washington, April 24, 25, and 26, 1922. 

Eighty-seven members and one foreign associate were present, 
as follows: 

Abbot, C. G. 

Ames, J. S. 
Bancroft, W. D. 
Birkhoff, G. D. 

Calkins, G. N. 
Carty, John J. 

Cattell, J. McK. 
Chapman, F. M. 
Clarke, F. W. 

Clarke, J. M. 

Conklin, E. G. 
Crew, Henry 

Cross, Whitman 
Dall, W. H. 

Davenport, C. B. 
Day, Arthur L. 

Dickson, L. E. 
Donaldson, H. H. 
Duane, William 

Dunn, Gano 

Fewkes, J. W. 
Flexner, Simon 
Freeman, J. R. 

Gomberg, Moses 
Hale, George E. 

Hall, Edwin H. 
Halsted, W. S. 

Harkins, W. D. 
Harper, R. A. 

Harrison, R. G. 

Hayford, John F. 
Henderson, L. J. 
Hillebrand, W. F. 

Holmes, W. H. 

Howard, L. O. 
Howell, W. H. 
Hrdlicka, Ales 
Hunt, Reid 

Jennings, H. S. 
Jewett, F. B. 
Jones, L. R. 
Kasner, Edward 

Kemp, James F. 
Lillie, F. R. 

Lyman, Theodore 

McClung, C. E. 
Mark, E. L. 

Mendel, L. B. 

Mendenhall, C. E. 

Mendenhall, T. C. 
Merriam, C. H. 
Merriam, J. C. 

Merritt, Ernest 
Miller, D. C. 

Millikan, R. A. 
Morgan, T. H. 
Morse, E. S. 

Moulton, F. R. 
Nichols, E. L. 

Noyes, Arthur A. 

BUSINESS SESSIONS. 

Osborn, H. F. 
Osterhout, W. J. V. 
Pearl, Raymond 
Pupin, Michael I. 

Ransome, F. L. 
Robinson, B. L. 

Scott, William B. 
Smith, Erwin F. 

Squier, George O. 
Stebbins, Joel 
Stieglitz, Julius 

Stratton, S. W. 
Taylor, D. W. 

Trowbridge, Augustus 

Ulrich, E. O. 

Van Vleck, E. B. 
Vaughan, T. W. 

Vaughan, V. C. 

Veblen, Oswald 

Walcott, C. D. 
Welch, Wm. H. 
Wheeler, W. M. 
White, David 

White, H. S. 
Wilson, E. B. 

Wood, Robert W. 
Woodward, R. S. 
Lorentz, H. A. 

The annual report of the president, containing that of the treasurer 
for the year 1921, in printed form, was presénted, accepted, and 
distributed to members. 

The president announced the following: 
The death of John Casper Branner, March 1, 1922, his biography 

assigned to Bailey Willis. 
The biography of E. B. Rosa was reassigned to S. W. Stratton. 
Announcement was made of— 
The following appointments: 
  

1 Foreign associate.
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Trust fund committees. 

Fund. Appointed. To succeed. Tom ox 

Bache. ....ciccleuiais iiiinansnannssian R,/G;Harrison.........<... Chala: ,.. i Sensnmese 

H.D.Curtis..o.... 5d BE. B. Frost... dui] eaeabianurs 

BmMith. ........ Fu sei iine nen snetes Whitman Cross............. Himself...........a 1927 

Th IR A SNC EAI TA RE AA. Michelson. ........ x Himsol.. con vite 1927 

ComStocK: coi vivid ivhaisanaadises Henry Crew... ....c.i5..-0% A. G. Webster........ 1927 

HartOY.. . cca co savas minis iting 8. W. Stratton........ vues Chairman............. 1925 

S. WeStratton. -....5.-.... Himsel.....cenaseass 1925 

J.B. Angell....:v...iiviven ALA. Noyes. . vious 1925 

LT SR RC I NN Sra J.CoMerriam....... cx... Himsel...... c-easns 1925 

MUTTAY ca sree s+ verve ons Cosco duet save W.M.Davis.....cc.ivenenen Himself. ....ugeoc dns 1925 

Ue 1 pee ren AN Se pa J. M.Clarke......c..co...on Himsel.....-.oi-itas. 1925 

Seience Service. ... Jou iran. aan ewes J.C. Merriam.......00....5 Himsell..L. ai tie. 1924       
  

The election of the following as chairmen of the sections: 

Mathematics—Oswald Veblen. 
Botany—Liberty H. Bailey. 

Zoology and animal morphology—Ross G. Harrison. 
Physiology and pathology—Graham Lusk. 

The appointment of the following delegates: 

University of Southern California, to the inauguration of Rufus Bernhard von 
KleinSmid as president, April 24 to 26, Walter S. Adams. 

International Astronomical Union, to the sessions at Rome, beginning May 2, 1922: 

R. G. Aitken, L. A. Bauer, Wm. Bowie, H. D. Curtis, Edward Kasner, O. J. Lee, 
Frank B. Littell, W. F. Meggers, John A. Miller, H. N. Russell, C. E. St. John, Frank 
Schlesinger (chairman), F. H. Seares, Harlow Shapley, Joel Siobbins, ( 

International Union of Geodesy and Geophysics, to the sessions at Rome, begin- 

ning May 2, 1922: L. A. Bauer, Wm. Bowie, H. H. Kimball, G. W. Littlehales, R. A. 
Millikan, H. Fielding Reid, Frank Schlesinger, H. S. Washington. 

University of Padua, to the seventh centenary celebration, May 14 to 17, 1922: 
H. D. Curtis and F. H. Seares. 

American Academy of Political and Social Science, to its meeting at Philadelphia, 
May 12 and 13, 1922: E. G. Conklin, H. H. Donaldson, C. E. McClung. 

International Research Council, to the meeting at Brussels beginning July 18, 
1922: George E. Hale and R. A. Millikan. 

TRUST FUND RECEIPTS. 

The receipt was announced of a third payment on the legacy left 
to the academy by Mrs. Mary Anna Plamer Draper, amounting to 
$2,500, bringing the capital of the Billings fund up to $21,750. 

The entire capital of the Joseph Henry Fund, amounting to 
$39,547.04, it was announced, has now been paid in to the academy 
by the Pennsylvania Co. for Insurances on Lives and Granting 
Annuities. By the addition of interest to the principal during the 
coming fiscal year, the capital will be brought up to the sum of 
$40,000, as originally intended.
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REPORT OF THE COMMITTEE ON WEIGHTS, MEASURES, AND COINAGE. 

The president reported that, in accordance with the resolution of 
the academy passed at the autumn meeting, he had forwarded to 
Senator Ladd the report of the Committee on Weights, Measures, and 
Coinage on the Ladd bill! approving the bill with the following 
statement: 

Any measure that might be passed is practically certain to need modifications 

and amendments before the end of the probationary period. 

REPORT OF THE TREASURER. 

A statement of assets and liabilities as of December 31, 1921, was 
read, it being understood that a report for the entire fiscal year July 
1, 1921, to June 30, 1922, was to appear in the forthcoming report 
of the president to Congress. 

REPORT OF THE HOME SECRETARY. 

The home secretary presented the following report, which was 
accepted: 

The PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES. 
Sir: I have the honor to present the following report of the publications and mem- 

bership of the National Academy of Sciences for the year ending April 24, 1922. 
Of the Memoirs of the Academy, volume 15 has been completed in three parts 

forming one volume of Psychological Examining in the United States Army, edited 
by Robert M. Yerkes. The demand for this publication has so far exceeded the supply 
that an additional 1,000 copies were printed, to be sold at $1.75 each by the Superin- 
tendent of Documents. The distribution to members and colleges has been made. 
Volume 16 has been completed in three parts, as follows: First memoir, Lower 

California and its Natural Resources, by Edward W. Nelson; second memoir, Life 
Cycles of the Bacteria, by F. Lohnis; third memoir, A Recalculation of the Atomic 
Weights, by Frank Wigglesworth Clarke. All of these have been distributed as 
separates and the completed volume is now being bound and is expected to be issued 
within a short time. 
Volume 17 will be devoted to the biographical memoirs, continuing a series of which 

volumes 1 to 9 have been issued in octavo form at the expense of the academy. In 
the future all biographical memoirs will be issued in quarto form as part of the series 

of scientific memoirs. The following biographies are now in press: Simon Newcomb, 
biography by W. W. Campbell, bibliography by R. C. Archibald; Richmond Mayor 
Smith, by Edwin R. A. Seligman; Samuel Hubbard Scudder, by Alfred G. Mayor; 

George Jarvis Brush, by Edward S. Dana; Samuel Wendell Williston, by Richard S. 
Lull; and Charles Van Hise, by T. C. Chamberlin. 

Volume 18, The Report of the Committee on the Panama Canal Slides, edited by 
Whitman Cross, to be complete in one volume, is now in the hands of the Public 
Printer. The illustrations have been approved and proof of the text is expected 
within a few days. 

Two parts of volume 19 are now with the printer: The Tectonic Conditions Accom- 
pénying the Intrusion of Basic and Ultrabasic Rocks, by W. N. Benson, first memoir 
The Parallaxes of Fifty-seven Stars, by Mildred Booth and Frank Schlesinger, second 
memoir. 
  

1 Senate bill, S. 2267.
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Manuscripts for the biographical memoirs of Benjamin Apthorp Gould, by George 
C. Comstock, that of Henry Pickering Bowditch, by W. B. Cannon, to be published 

as part of volume 17, are in the hands of the home secretary. 

Since the last annual meeting I have to report the deaths of Edward Bennett Rosa, 
elected 1913, died May 17, 1921; Joel Asaph Allen, elected 1876, died August 29, 1921; 

Henry Prentiss Armsby, elected 1920, died October 19, 1921; John Casper Branner, 
elected 1905, died March 1, 1922; and of two foreign associates, Wilhelm Waldeyer, 

elected 1909, and Marie Ennemond Camille Jordan, elected 1920. 
The present active membership of the academy is 198 members and 36 foreign 

associates. 
C. G. AsBot, Home Secretary. 

AMENDMENT TO CONSTITUTION. 

The following amendment to the constitution, recommended by 
the executive committee of the Proceedings, was approved by the 
committee of the whole: 

Article 5, section 3 of the constitution of the National Academy 
contains the following paragraph: 

The Proceedings shall include the transactions of the academy, brief original 

announcements of the results of scientific investigations made by members of the 
academy or others, together with short original articles giving a comprehensive survey 

of the more important scientific researches currently made by American investigators 
and other matters of general scientific interest. 

It is proposed that this paragraph shall be replaced by the following: 

The Proceedings shall be primarily a medium of first publication for original articles 
in brief form of permanent scientific value. 

AMENDMENT TO RULES. 

Upon the recommendation of the executive committee of the Pro- 
ceedings, the second, fourth, fifth, sixth, and seventh paragraphs of 
Rule V:1 were repealed. 

RESEARCH FUNDS. 

BACHE FUND. 

Since the last annual meeting the following grants have been made: 

229. H. Nort, Gouda, Holland, $200. For counting the stars on the Franklin 
Adams charts. 

230. H. S. Jennings, Johns Hopkins University, Baltimore, $300. To study the 
cytology of the rhizopod difflugia. 

231. Herbert M. Evans, University of California, Berkeley, Calif., $500. To deter- 

mine the oestrus cycle by means of histological changes in the vaginal and uterine 
fluid in other mammals than the rat (rabbit and cat especially). 

232. Carl G. Hartman, University of Texas, Austin, $500. To complete observa- 
tions on the oestrus cycle of the opossum. 

233. William Bowie, Washington, D. C., $250. Observations at the Ukiah latitude 
station. This grant has been canceled at the request of Doctor Bowie because of 

Government appropriations to carry on the work.
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Reports of previous grants have been received as follows: 

193. Charles A. Kofoid, University of California. Two papers on the parasitic 
protozoa of the stomach of ruminants, in preparation. Research nearing completion. 

211. G. H. Shull, Princeton University. Grant used for part payment of salary of 
garden attendant. Genetical studies on cenothera and Shepherd’s purse are being con- 
tinued extensively, especially with linkage in the former and duplication of factors 

and sterility in the latter. Preliminary reports in press. 
213. Duncan S. Johnson, Johns Hopkins University. Work on three species, well 

along. Results not yet published. 
214. Carl H. Eigenmann, University of Indiana. Research completed. Published in 

Memoirs of the Museum of Comparative Zoology, Harvard, vol. 43, parts 1 and 2. 

Research continued under grant No. 220. 
215. H. W. Norris, Grinnell College. Preliminary paper will be published in Pro- 

ceedings of Towa Academy of Science, 1922; work on cranial nerves of amia and lepi- 

dosteus nearing completion, but the final publication will be included in the report on 

the ganoids in general. 
216. A. A. Schaeffer, Knoxville, Tenn. Research in progress, but delayed by diffi- 

culty in obtaining space for experiments. Preliminary report in preparation for 
publication. 

217. H. Nort, Gouda, Holland. Star counts have been made for some more charts 

of the southern hemisphere; additional counts have been madé to find distance cor- 

rection for the Franklin Adams charts; formule have been derived to compute the 
equatorial coordinates of the fields counted from the declination and the R. A. of the 

center of the plate and the focal length of the telescope used; the limiting magnitude 
for 10 additional charts of the northern hemisphere has been derived. 

218. J. C. Jensen, University Place, Nebraska. Preliminary results published in 

Proceedings of Nebraska Academy of Science, 1919. Considerable progress has been 
made, but delayed by difficulty in apparatus. 

219. H. G. Barbour, McGill University, Montreal. Research concluded. Pre- 

liminary publication: Proc. Soc. for Exp. Biol. & Med. 1920, XVII, 148-154 and 
209-210. Final publication: 1. Journ. Pharm. and Exper. Therap. 1921, XVIII, 
165-183. 2. Amer. Journ. Physiol. 1921, LVII, 387-394, 3 and 4. Full reports of the 
investigations in which Doctors Howard and Baretz collaborated are now ready for 

publication. 

220. Carl H. Eigenmann, University of Tadiznn (supplementing 214). Results pub- 
lished in Proc. Am. Philos. Soc., Washington Acad. Sci., Indiana University Studies. 

Research on fishes of upper Aroizon basin and fishes of Toke Titicaca in progress. 

221. William Bowie, United States Coast and Geodetic Survey. Results published 
in Proceedings. Reduced Geodetic Association or in Proceedings of Section of Geod- 

esy of the International Geodetic and Geophysical Union. Observations will continue 
indefinitely. 

222. C. H. Warren, Massachusetts Institute of Technology. Paper on “The peg- 

matites associated with the alkalic granites of Cape Ann, Mass.,”’ ready for publica- 

tion. Paper on the granitic rocks of Cape Ann well advanced toward publication. 
Work on a paper dealing with the labradorite porphyries of Essex County, Mass., 
nearly ready. Work on the mixed granite-porphyry dikes of Briar Neck, Gloucester, 
Mass., complete; paper to be written this summer. 

293, W. Lindgren, Massachusetts Institute of Technology. Chefidenl work com- 
pleted. Calculation of analyses and full report will be ready December 1, 1922. 

224. T. H. Goodspeed, University of California. Preliminary results published 

in volume 5, University of California, Publications in Botany. The apparatus pur- 
chased with this grant will be used continuously for the illustration of the experi- 
ments for an indefinite period.
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225. 1. B. Mendel and F. P. Underhill, Yale University. Research isin progress 
and results are quite satisfactory, but not ready for publication. 

226. Gilbert N. Lewis, University of California. Number of men are engaged in 

calculations and checks of the table of free energies which is to be published in a 
book by Professors Randall and Lewis. Book in in the hands of the publishers. 

227. H. W. Norris, Grinnell College. Research in progress. A preliminary report 

tobe published in the 1922 Proceedings Iowa Academy of Sciences. A large amount of 
material has been collected, but work is delayed by inability to secure an assistant. 

228. Preston Edwards, University of Texas. Apparatus has been designed and 
constructed and some preliminary observations made. 

Following the resignation of Prof. E. B. Frost as member and chairman of the Bache 
fund directors, Prof. Ross G. Harrison was made chairman of the board and Dr. Heber 
D. Curtis, of the Allegheny Observatory, was elected to fill the vacancy in member- 

ship. 
The board has voted to consider applications for grants in April and October of 

each year. 
The treasurer of the academy reports that on March 30 there was an unexpended 

balance of $874.71. Awards which will be made this month will exhaust this and the 
income of the fund until about September 30 of the present year. 

Ross G. HARRISON, 

Chairman Board of Directors of the Bache Fund. 

Report received. 
WATSON FUND. 

The Watson trustees have been advised by Dr. William Bowie, chief Division of 
Geodesy, United States Coast and Geodetic Survey, that the grant of $500 made from the 

Watson fund at the fall meeting of the academy for the maintenance of the Interna- 
tional Latitude Observatory at Ukiah, can be repaid in full to the academy, in view 

of the fact that the Congress has appropriated $2,000 for the support of the observatory 
for the current year. 

As Doctor Bowie, the Watson trustees, Doctor Campbell, and other astronomers 

with whom we have conferred agree that the compensation of the observer has been 
entirely inadequate and subject to long delays, involving considerable hardship, the 
Watson trustees recommend that Doctor Bowie be authorized to retain $200 of the 
sum of $500 granted to him, with the understanding that this sum of $200 be applied 

to increase the salary of the observer from July 1, 1921, to June 30, 1922. 
THE WATSON TRUSTEES. 

A. O. LEUscHNER, Chairman. 

GEeoOrGE C. COMSTOCK. 
Wiiriam L. ELKIN. 

Report received and recommendation approved. 

DRAPER FUND. 

The Henry Draper committee has unanimously recommended that the Draper gold 
medal for the year 1922 be awarded to Dr. Henry Norris Russell, professor of astronomy 

and director of the observatory in Princeton University, chiefly in recognition of the 
remarkably valuable contributions which he has made to our knowledge of the order 

of stellar evolution and of the underlying causes therefor. 
The committee unanimously recommends that the formal presentation of the medal 

to Professor Russell be delayed until the meeting of the academy to be held in the 
fall of 1922, on which occasion it is expected that the recipient can be present. 

The committee recommends that a grant of $375 be made to Dr. E. A. Fath, professor 
of astronomy in Carleton College, Northfield, Minn., for the purchase of a string
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electrometer in partial equipment of a photoelectric cell photometer for application 

to the photometry of the stars. 
The financial condition of the Henry Draper fund on March 30, 1922, was as follows: 

Invested Copal cs. conuns sere sige 5 on oe x SE as Ba het Rot & #8 rome ik $10, 000. 00 
Invested ITICOMIG  . sion ts aie ss vin EB os Cae BRR Se 917. 50 

{LTTE Ew CR PER CL SR a SRR OR Ti Ap Ce ai 1, 084. 08 

The sum available for the promotion of research was therefore $2,001.58. 
Respectfully submitted. 

April 14, 1922. 
Report received and recommendation approved. 
The other members of the committee unanimously recommend a grant of $450 to 

W. W. Campbell for eclipse apparatus. 

W. W. CampBELL, Chairman. 

C. G. ABBoT. 
GEORGE E. HALE. 

A. A. MICHELSON. 

H. N. RUSSELL. 
Recommendation approved. 

J. LAWRENCE SMITH FUND. 

Medal.—At the November meeting, 1921, the academy approved a recommendation 

of this committee that the J. Lawrence Smith medal be awarded to Dr. George Perkins 
Merrill, head curator of the department of geology and paleontology of the United 

States National Museum, for his important contributions to knowledge concerning 

meteorites. 
Grant 11.—At its November meeting, the academy approved a grant of $500 to 

Dr. George P. Merrill in aid of further investigations of the character of meteorites. 

Work under the grant is now in progress. 
Publication.—There was issued in 1921 a publication of the Leander McCormick 

Observatory of the University of Virginia entitled ‘‘349 parabolic orbits of meteor 

streams and other results,”” by Charles P. Olivier. This is a discussion of 22,000 
observations of meteors made by members of the American Meteor Society. Itis a 
comprehensive report of results of an investigation which has been aided by several 

grants from the J. Lawrence Smith fund made at various times since 1915 to Prof. S. A. 
Mitchell, director of the McCormick Observatory, under whose supervision the work 
has been done. 

At the April meeting of 1921 the academy approved the expenditure of not more 
than $300 to defray the expenses of editing and publishing four papers by Mabel Weil, 

presenting results of investigations by the late C. C. Trowbridge of meteor trains, 
which have been supported by grants from the J. Lawrence Smith fund, the editing 

of these papers to be in the hands of Dr. Fsnk Schlesinger. Some progress has been 
made during the year. 

Financial statement.—The treasurer of the academy reports as follows concerning the 

J. Lawrence Smith fund as of March 30, 1922: 

Invested CADHAL. i. opis so remiisnnsins d= Amis ort SE Suir 5 © SORE a Here $10, 000. 00 

In VESlOA ANICOMNG. civ rps as = 5 wwe 4 wm ale 100A + $04 nin win Bi fe is SEF SEES 5 MO RISER 2, 542. 50 

Uninvested  I000IMG. 5. « cos sir asnits oss siemens ivi wish S452 5 da ge. ERNE 1, 529.49 
Liabilities: 

Grant to G+ PP. Merrill... . oo oeimiew ssmms wmibls 4 aivnis olds 5 20a oieie dial nimis 5 430. 00 
Editing and publishing Trowbridge manuscripts. .................... 300. 00 
Expense of medal (estimated)... cx os ixvvs cm sons a buinin rein mans sid 4 210. 00 

No application for a grant is now before the committee. 
: Warman Cross, Chairman. 

Report received.
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WOLCOTT GIBBS FUND. 

The directors report that during the current year ending April 1, 1922, no applications 
for grants have been received and no further grants authorized. 

They report also that, to their very great regret, Prof. Charles Loring Jackson has 
found it impossible to continue his work as chairman of the board and has therefore 

resigned. The directors desire to put on record their high appreciation of the devoted 
services which he has rendered to the academy, and to this board as its chairman, 

since the foundation of the fund 30 years ago, and to express their deep regret that he 
should be obliged to resign from the board. His successor has not yet been appointed. 

According to the report of the treasurer and bursar of the National Academy, the 

condition of the fund on March 30, 1922 was as follows: 

Uninvested cot neOMe. es ress abr tr ines tensa oie asd atinte aint esd $277.87 

Invested ICOM. ri fi ais Cin Suri ea ae as 500. 00 

Invested capital............c-.2n0e BE Soir <A pied ra An Sen sos asi 5, 545. 50 

T. W. RICHARDS. 

Epcar F. SmiTH. 

Report received. 
‘ COMSTOCK FUND. 

As chairman of the committee in charge of the Comstock fund I beg to report as 
follows: 

(1) That since the previous award of the Comstock prize was made to Samuel Jack- 

son Barnett in April, 1918, the next forthcoming award will be due in 1923, at which 

time the committee hopes to make suitable recommendations. 

(2) That the treasurer of the academy states the available income from the fund to 
be $2,227. 30. 

For the committee. 

Epwarp L. NicroLs, Chairman. 

Report received. 
MURRAY FUND. 

We are informed by the treasurer that the condition of the fund at present is as 
follows: 

Invested: capital:s..l.voticseiemin bavi ui de in tase des i LBS 0 $6, 000. 00 

Invested ANCOME. «uit cakes addaltding «Kaine bis sd wins sauna pS 400. 00 
Uninvested ‘INCOME: io. - sie sith dsbane dunes dv buina Tunas ss vs sd ali suns REEL 1,036. 77 

7,436. 77 
Owing to world conditions and the cessation during several years past of active 

oceanographic ‘work, the committee is unable to advise that the medal be awarded 

this year, no conspicuous evidence of progress in oceanography being reported at 
present. - 

Very respectfully, 

Wu. H. Darr, 

Chairman of the Committee. 

Report received. 
ELLIOT FUND. 

The committee has unanimously voted the medal and honorarium for 1920 to 
Othenio Abel for his inspiring work, entitled ‘‘Methoden der paliobiologischen 
forschung.”’ 

Hexry FairrierLp OsBorN, Chairman. 

Report received and recommendation approved.
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MARY CLARK THOMPSON FUND. 

Because of inadequate income, no award can be made of the Thompson medal this 

year. 
JouN M. CLARKE, Chairman. 

Report received. 
MARSH FUND. 

Permit me to report for the Marsh fund committee the following grants which were 
read before the meeting of the academy on April 24 and approved by vote of the 

academy: 
1. One hundred and fifty dollars to Dr. Carl O. Dunbar of Yale University for collec- 

tion and study of Permian insects. 
2. Seventy-five dollars to Miss Winifred Goldring of the State museum, Albany, 

N.Y. for investigation of the Devonian plants of Gaspe. 
3. Three hundred dollars to Dr. W. J. Sinclair, of the department of geology of 

Princeton University, for continuation of his studies on the stratigraphic sucession of 

mammalian faunas of the White River Oligocene. 
4. Two hundred dollars to Dr. Rudolf Ruedemann of the State museum, Albany, 

N. Y., for studies on the graptolites of North America. 
5. One hundred and fifty dollars to Dr. F. Canu and Dr. R. S. Bassler, of the United 

States National Museum, for continuation of monographic studies on recent and fossil 

bryozoa. 
6. Three hundred dollars to Dr. C. W. Gilmore, of the United States National 

Museum, for continued work on a monographic study of the fossil lizards of North 

America. 

The grants approved by the academy total a sum of $1,175, there being available to 

the committee for this year the sum of $1,177.16. 
J. C. MERrRriAM, Chairman. 

Report received and recommendations approved. 

WasaiNnegron, D. C., May 5, 1922. 
Dr. C. G. ABBor, 

Home Secretary, National Academy of Sciences, 

Smithsonian Institution, Washington, D. C. 
My Dear Doctor ABBOT: In consideration of the policy of the Marsh fund committee 

relative to recommendation of grants, the committee unanimously approved the appli- 

cation of two principles for determination of its action in the future. I do not believe 

that these principles should be considered as rigid rules, but they are accepted as 
governing the action of the Marsh fund committee wherever possible. These defini- 
tions of policy are, first, to the effect that the committee requests of grantees under the 
Marsh fund, a report at the end of the year for which a grant is made, with the under- 

standing that such report should give in general the progress made in the investigation, 
the statement being in such form that it may be filed as part of the record of the Marsh 
fund committee. 

The second principle is in effect that extensions of grants for investigations supported 
by the academy through the Marsh fund may, in certain instances, be made for im- 
portant work requiring continuous effort over a period longer than one year. It is, 

however, understood that, in general, such extension of grants will not be carried over 

a period longer than three years, and it is further understood that extension of grants 
beyond one year will not be considered unless satisfactory reports of advance in work 
are made before consideration is given to the question of continuation of the grant. 

In making the report of the Marsh fund committee to the academy these principles 

were stated, butitis not my understanding that they were voted upon by the academy. 
With best wishes, I am, 

Very sincerely yours, 
Jorn C. MERRIAM, 

Approved.
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GOULD FUND. 

During the year the directors of the Gould fund have made two grants, one of $1,000 
to Prof. Benjamin Boss for the support of the Astronomical Journal, and one of $150 

to Dr. William Bowie for the support of the International Latitude Observatory, 

Ukiah, Calif. : 

The status of the Gould fund is as follows: 

Invested capital, «cot ii sms danmu anand «1» ns Vid pigs ba Fins FE Ad Cr was $19, 822. 50 
IVES INCOME. - rc rah ins fel = TEs ioe Simgg Fiore s Bate + mk sipinon 1 5 aS ams 7,010. 00 

Total dnvestments.... co ill. toil ln alii cab aii Adios 26, 832. 50 

HainvestedcapHal. a ol a fh hg Sen enna a ea 177.50 
Uninvested cash incomes 23 ili ons, Fos oC CN IL CRE 2, 065. 68 

Total uninvested capital and income............................. 2,243.18 

F. R. MourroN, 

RoBERT S. WoODWARD, 

Directors. 

Report received. 
JOSEPH HENRY FUND. 

Acting for Dr. W. F. Durand, chairman of the Joseph Henry fund, permit me to 
report the following grants recommended to the National Academy: 

1. The sum of $1,000 to Prof. Carl T. Compton, of the Palmer physical laboratory, 
Princeton, N. J., for researches on the electric moments of molecules. 

2. The sum of $250 to Dr. H. J. Muller, of the University of Texas, for the purchase 
of a microscope especially designed for selective illumination of given cells or portions 

of cells by means of visible or ultraviolet light for use in studiesin cytology, embryology, 
and genetics. 

3. The sum of $500 to Dr. Ales Hrdlicka, of the United States National Museum, for 
support of investigations relating to the origin and antiquity of man on the American 
and Asiatic continents. 

The total of the grants approved amounts to $1,750, there being available to the 

committee this year a total of $2,275.67. It is expected that consideration will be 
given to further grants from this fund after the return of Dr. W. F. Durand, and before 
the fall meeting of the academy. 

J. C. MERRIAM, Acting Chairman. 

Report received and recommendations approved. 

RECOMMENDATIONS FROM THE COUNCIL. 

The following recommendations from the council were adopted: 
That the annual dues for the fiscal year July 1, 1922, to June 30, 

1923, be $10, of which $5 shall be for the general fund and $5 for the 
Proceedings. 

That the election of new members, and of the foreign secretary 
and two members of the council, be held Wednesday morning, 
April 26, 1922. 

That the American Security & Trust Co., of Washington, D. C., 
and Spencer, Trask & Co., of New York, be designated fiscal advisers 
of the academy for the year 1922-23.
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That the invitation of the New York members to hold the autumn 
meeting of 1922 in that city be accepted, and that the time be left to 
the president and home secretary with power. ; 

That in view of the absence of Henry Norris Russell as a delegate 
of the academy to the meetings in Rome of the International Astro- 
nomical Union, the presentation to him of the Henry Draper medal, 
which has been awarded to him, be deferred until the autumn meeting. 

That the following resignation of EE. W. Morley as member of the 
Committee on Coinage, Weights, and Measures be accepted with regret 
and that the home secretary be directed to express to him the appre- 

“ciation of the academy for his long and faithful service: 

8 WEesSTLAND AVENUE, WEST HARTFORD, CONN. 
Dr. T. C. MENDENHALL, 

Chairman Committee on Weights, Measures, and Coinage, 
National Academy of Sciences. 

Sir: Since I am not likely to be able to attend meetings of the academy or of this 
committee, I hereby resign from membership in the committee. 

Your obedient servant, 
Epwarp W. MoRLEY. 

Marcu 30, 1922. / 

That the following resignation of C. I. Jackson as chairman and 
member accepted by the Committee on the Wolcott Gibbs Fund be 
received with regret and that the home secretary be directed to 
express to him the appreciation of the academy for his long and 
faithful service: 

To the Directors of the Wolcott Gibbs Fund for Chemical Research. 
GENTLEMEN: It is with great regret that I find myself obliged to resign my position 

as a member of your board, because I am no longer able to perform the duties con- 
nected with it. 

Very respectfully, 

March 21, 1922. 
CHARLES LORING JACKSON. 

SECTIONAL ORGANIZATION AND PERSONNEL. 

The following resolution, presented by Henry Fairfield Osborn, 
was referred to the committee on nominations: 

Whereas there are important omissions in the academy membership of men of 
international distinction: Be it therefore 

Resolved, That the academy reconsider its present sectional organization and 
personnel. 

ELECTIONS. 

R. A. Millikan was reelected foreign secretary for the term expiring 
in 1926. 

Messrs. Joseph S. Ames and Gano Dunn were elected members of 
the Council, their terms expiring in 1925, in succession to Messrs. 
John J. Carty and H. H. Donaldson.
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Albert Einstein, of the University of Berlin, was elected a foreign 
associate. 

The following were elected to membership: tla 

Berry, Edward Wilber, Johns Hopkins University, Baltimore, Md. 
Burgess, George Kimball, Bureau of Standards, Washington, D. C. 

Cole, Rufus, Rockefeller Hospital, New York, N. Y. 
Eisenhart, Luther Pfahler, Princeton University, Princeton, N. J. 
Erlanger, Joseph, Washington University, St. Louis, Mo. 
Hoover, Herbert, Secretary of Commerce, Washington, D. C. 

Hulett, George Augustus, Princeton University, Princeton, N. J. 

Kofoid, Charles Atwood, University of California, Berkeley, Calif. 

Merrill, George Perkins, United States National Museum, Washington, D. C. 
Seashore, Carl Emil, State University of Iowa, Iowa City, Iowa. 

Stockard, Charles Rupert, Cornell University Medical School, New York, N. Y. 
Swasey, Ambrose, 5701 Carnegie Avenue, Cleveland, Ohio. : 

Wright, William Hammond, Lick Observatory, Mount Hamilton, Calif. 

The home secretary was requested to transmit the thanks of the 
academy to the Smithsonian Institution and to the Department of 
Agriculture for courtesies extended to its members during the annual 
meeting. 

SCIENTIFIC SESSIONS. 

MEETINGS OF APRIL 24, 25, AND 26, 1922. 

MONDAY, APRIL 24. 

C. D. Walcott: The new building of the National Academy and National Research 

Council (illustrated). 
D. H. Campbell: Queries concerning the origin of the Australian floras. 

“ L. R. Jones, J. G. Dickson, and J. C. Walker: Inquiries into the nature of disease 
resistance or immunity in certain plants (illustrated). 

L. O. Howard: A side effect from the importation of parasites of injurious insects 
(illustrated). 

E. L. Mark and L. C. Wyman: Mitochondrial bodies in the spermatogenesis of 

Chorthippus curtipennis (Scudd) (illustrated). 

A. F. Blakeslee (introduced by C. B. Davenport): Vegetative types in Datura due 
to somatic number of chromosomes (illustrated). 

W. G. MacCallum and E. H. Oppenhiemer: A method for the study of filterable 
viruses as applied to vaccinia. 

Simon Flexner and H. L. Amoss: Continuation report on experiments in epidemi- 
ology (illustrated). 

W. S. Halsted: Replantation of entire limbs without suture of blood vessels (illus- 

trated). : , 
H. F. Osborn and C. A. Reeds: Recent discoveries on the antiquity of man (illus- 

trated). : 
A. Hrdlicka: Stature and head form in Americans of old families. 

A. H. Clark (introduced by C. G. Abbot): Animal evolution. ° 

F. M. Chapman: The distribution of the Motmots of the genus Momotus. 
A. O. Leuschner: New results on the theory of the minor planets. (10 minutes.) 

H. N. Russell: Dark nebulze. 

C. G. Abbot, F. E. Fowle, and L. B. Aldrich: The larger results of 20 years of solar 
radiation observations (illustrated). 

H. A. Lorentz: Problems of modern physics. 

26865°—S. Doc. 285, 67-4——3
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TUESDAY, APRIL 25. 

M. T. Bogert: Researches on thiazoles. 
M. T.-Bogert: Researches on selenium organic compounds. 

M. Gomberg: Reaction between silver perchlorate and the halogens. 

G. L. Wendt (introduced by W. A. Noyes): The thermal decomposition of tungsten 
(illustrated). 

A. A. Noyes and H. A. Wilson: A confirmation of Saha’s theory of the thermal 
ionization of elements at high temperatures. 

W. D. Harkins: The general system of isotopes as related to the formation and 
disintegration of atom nuclei. : 

E. H. Hall: A theory of electric conduction in metals. 
A. L. Day: Cooperative studies of California earth movements. 
W. M. Davis: Geological overthrusts and underdrags. 

J. F. Hayford: The effects of winds and barometric pressures on the Great Lakes 
(illustrated). 

H. A. Brouwer (introduced by T. W. Vaughan): Striking similarities between 
igneous rocks of Brazil and South Africa (illustrated). 

J. C. Merriam and Chester Stock: Fauna of the Pleistocene asphalt deposits of 
McKittrick, Calif. (illustrated). 

F. B. Jewett: The telephone engineer a public trustee. 
F. B. Jewett: The loud-speaking telephone (apparatus). 

R. L. Wegel (introduced by J. J. Carty and F. B. Jewett): The physical examination 
of hearing and binaural aids for the deaf (apparatus). 

Donald MacKenzie (introduced by J. J. Carty and F. B. Jewett): The relative 
sensitivity of the ear at different levels of loudness (illustrated). 

J. 8S. Ames: Recent progress in aeronautics (illustrated). 

R. A. Millikan: The coefficient of slip and the reflection of molecules (illustrated). 
R. A. Millikan: The origin of penetrating radiations of the upper air (illustrated). 

W. A. Shewhart (introduced by J. J. Carty and F. B. Jewett): On the measurement 

of a physical quantity whose magnitude is influenced at random by primary causes, 
beyond the control of the observer, and on the method of determining the relation 
between two such quantities (illustrated). 

D. C. Miller: Ether drift experiments at Mount Wilson in 1921 and at Cleveland i in 
1922 (illustrated). 

R. S. Woodward: Some extensions in the mathematics of hydromechanics. 
G. D. Birkhoff: Normal coordinates and Einstein space. 
Edward Kasner: Algebraic solutions of Einstein’s cosmological equations. 
Oswald Veblen: The geometry of paths. 

F. M. Chapman: Biographical memoir of Dr. J. A. Allen (by title). 
G. C. Comstock: Biographical memoir of Benjamin Apthorp Gould (by title). 
W. B. Cannon: Biographical memoir of Henry Pickering Bowditch (by Bas). 
Frank Schlesinger: Catalogue of bright stars. 
William M. Davis: Biographical memoir of Grove Karl Gilbert (by title). 
H. F. Osborn: Biographical memoir of Edward Drinker Cope (by title). 
Gustave Stromberg (introduced by G. E. Hale): The distribution of the velocities 

of stars of late types of spectrum. 
- W. S. Adams and, A. H. Joy: A method of deriving the distance of the A-type stars. 
G. E. Gibson and W. F. Giauque (introduced by G. N. Lewis): The entropy of 

supercooled and crystalline glycerin and the third law of thermodynamics. 
D. D. Van Slyke and L. J. Henderson: Physico-chemical equilibria in the blood. 
H. F. Osborn: Discovery of an anthropoid ape in western Nebraska, the first found 

in America. 
A. P. Dachnowski (introduced by J. M. Coulter): A correlation of time units and 

climatic changes in peat deposits of the United States and Europe. 
Oswald Veblen: A new form of the differential equations of gravitation.
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PRESENTATION OF MEDALS. 

Two medals were presented at the annual dinner, held at the 
Powhatan Hotel, Tuesday evening, April 25, 1922. 

The J. Lawrence Smith medal was awarded to Dr. George Perkins 
Merrill, curator of geology at the United States National Museum. 
This is the first award of the J. Lawrence Smith medal since 1888. 
Dr. Whitman Cross, in stating the reasons for the presentation of the 
medal, pointed out that Dr. Merrill has continued to carry on the 
work of his predecessor, J. Lawrence Smith, on meteorites, by the 
application of modern methods of analysis, and that, at the same 
time, he has extended the list of elements and compounds that exist 
in these bodies. Doctor Merrill has also discovered evidences of 
metamorphism in meteorites, where a mineral structure has been 
broken up and the fragments later fused together similar to the 
conglomerates found in igneous rocks in the earth’s crust. Doctor 
Merrill responded with a brief address. 

In the presentation of the Daniel Giraud Elliot medal for the 
year 1921 to Dr. Othenio Abel, of the University of Vienna, 

~ Dr. Henry Fairfield Osborn outlined the difficulties under which the 
inspiring work, “Methoden der paléobiologischen Forschung,” was 
produced by Doctor Abel. The medal was received by Dr. Edgar L. 
G. Prochnik, the chargé d’affaires of the Austrian Legation, for 
transmittal to Doctor Abel. 

Further addresses were made by Dr. Vernon Kellogg, permanent 
secretary of the National Research Council; Dr. William H. Welch, 
past president of the academy; and Dr. Hendrik Anton Lorentz, of 
the University of Leyden, foreign associate of the academy.



REPORT OF THE NATIONAL RESEARCH COUNCIL FOR THE YEAR 

JULY 1, 1921-JUNE 30, 1922. 

(Prepared by Vernon Kellogg, permanent secretary, with the assistance of the chair- 

men of divisions.) 

INTRODUCTION. 

For the benefit of those who may see for the first time in this 
annual report any statement concerning the organization and activ- 
ities: of the National Research Council, I reproduce here, with few 
changes, certain paragraphs first printed in the annual report of the 
council for the year 1920. These paragraphs relate to the general 
organization and methods of the council. 

The National Research Council is a cooperative organization of the 
scientific men of America, including also a representation of men of 
affairs and business men interested in industry and engineering and 
in the fundamental or ‘pure’ science on which the ‘applied’ 
science used in these activities depends. The council enjoys the 
formal recognition and active cooperation of most of the major 
scientific and technical societies of the country, its membership 
being composed in large part of appointed representatives of these 
societies. Its essential purpose is the promotion of research in the 
physical and biological sciences and the encouragement of the 
application and dissemination of scientific knowledge for the benefit 
of the Nation. : 

The council is composed of a series of major divisions, one group of 
seven divisions of science and technology representing, respectively, 
physics, mathematics and. astronomy; chemistry and chemical tech- . 
nology; anthropology and psychology; geology and geography; biol- 
ogy and .agriculture; the medical sciences; and engineering; and 
another group of six divisions of general relations, representing 
foreign relations, Federal relations, States relations, educational 

relations, research extension, and research information. As sub- 
ordinate or affiliated lesser groups, each of these divisions comprises 
a larger or smaller series of committees, each with its special problem 
or subject of attention. There are certain other committees, admin- 
istrative and technical, which affiliate directly with the executive 
board of the council. Its general administrative officers are a 
chairman, three vice chairmen, permanent secretary, treasurer, and 

a chairman of each of the various divisions. All of these, except 
the permanent secretary and treasurer, are elected annually by the 
executive board or by the members of the divisions, 

22
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The council is neither a large operating scientific laboratory nor a 
repository of large funds to be given away to scattered scientific 
workers or institutions. It is rather an organization which while 
clearly recognizing the unique value of individual work, hopes espe- 
cially to help bring together scattered work and workers and to assist 
in coordinating in some measure scientific attack in America on large 
problems in any and all lines of scientific activity, especially, perhaps, 
on those problems which depend for successful solution on the coop- 
eration of several or many workers and laboratories, either within the 
realms of a single science or representing different realms in which 
various parts of a single problem may lie. It particularly intends 
not to duplicate or in the slightest degree to interfere with work 
already under way; to such work it only hopes to offer encouragement 
and support where needed and possible to be given. ‘It hopes to help 
maintain the morale of devoted isolated investigators and to stimu- 
late renewed effort among groups willing but halted by obstacles. 
It will try to encourage the interest of universities and colleges in 
research work and the training of research workers, so that the in- 
spiration and fitting of American youth for scientific work may never 
fall so low as to threaten to interrupt the constantly needed output of 
well-trained and devoted scientific talent in the land. With any 
serious interruption in the output of American science and scientific 
workers, the strength of the Nation will be immediately threatened. 

The methods of contributing practical assistance to American 
science in harmony with the general point of view and policy out- 
lined above which the council has so far adopted are various. One 
is the establishment of special committees of carefully chosen experts 
for specific scientific subjects or problems urgently needing considera- 
tion, which plan modes of attack and undertake to find men and - 
means (with the assistance of the general administrative offices of 

the council) for carrying out the plan. Another is the bringing to- 
gether of industrial concerns interested in the development of the 
scientific basis of their processes and inducing them to support the 
establishment of special scientific investigations under the advice of 
experts representing the council. Another is the stimulation of 
larger industrial organizations, which may be in the situation’ to 
maintain their own independent laboratories, to see the advantage 
of contributing to the support of pure science in the universities and 
research institutes for the sake of increasing scientific knowledge and 
scientific personnel on which future progress in applied science abso- 
lutely depends. Other methods are the direct maintenance of uni- 
versity research fellowship; the publication of valuable scientific 
papers for which there is at present no other suitable prompt means 
of issuance; the preparation of bibliographies and abstracts of current 
scientific literature; the setting up of well-considered mechanisms:



24 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1922. 

for the collection and distribution of information on current research, 
university and industrial research laboratories and facilities, research 
personnel, etc.; and the dissemination through the press and maga- 
zines of popular but authentic scientific news and information for 
the sake of increasing the public interest in and support of productive 
scientific work. Still other forms of activities might be listed, but 
those given adequately illustrate the council’s methods. 

RELATIONS TO THE NATIONAL ACADEMY OF SCIENCES. 

The National Research Council was established in 1916 at the 

request of the President of the United States under the charter of 
the National Academy of Sciences. The existence of the council 
and its work was specially recognized by the President by an Execu- 
tive order dated May 11, 1918, in which its institution by the Academy 
under its congressional charter was referred to, and the academy was 
requested by this order to perpetuate the council for the doing of 
certain duties specified in the order. In an opinion rendered by the 
Attorney General of the United States on January 29, 1920, the 
National Research Council was recognized as a special agency of the 
National Academy of Sciences for the accomplishment of certain 
particular purposes. 

The funds derived by gift or otherwise for the use of the council are 
held by the academy and are paid out only on general or specific 
authorization of the academy. The treasurer of the academy is 
ex officio treasurer of the council and all checks made out by the 
bursar of the council are signed by an official of the academy and 
one of the council. The council participates on equal terms with the 
academy in the support and use of the Proceedings of the academy. 

But the council has its own officers and membership and deter- 
mines, under the general provisions of its founding by the academy, 
its own policies and activities. 

RELATIONS TO THE ENGINEERING FOUNDATION. 

The Engineering Foundation, established in 1914 by United 
Engineering Society, acting for the National Societies of Civil, 
Mining and Metallurgical, Mechanical, and Electrical Engineers, 
continues its intimate relations with the division of engineering, and 
is represented on the executive board. The Foundation contributes 
funds for the division of engineering and provides it with an office in 
Engineering Societies Building, 29 West Thirty-ninth Street, New 
York. In September, 1921, Engineering Foundation completed 
payment of its $30,000 grant for research in fatigue phenomena of 
metals. Since that time it has continued to act as treasurer for the 
equal fund being contributed by the General Electric Co. and to 
cooperate in other ways in the continuance of this research. Engi-
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neering Foundation has cooperated with the division in other pro- 
jects also and from time to time seeks advice from the division’s 
consulting committees on projects of its own. The secretary of the 
foundation is chairman of the division of engineering. 

FINANCIAL SUPPORT. 

The major support for the general maintenance expenses of the 
National Research Council during the past year has come from the 
Carnegie Corporation of New York. The Corporation in March, 1919, 
expressed its readiness to appropriate $5,000,000 for the erection of 
a building for the joint use of the council and the National Academy 
of Sciences, and for an endowment for the council, provided a suit- 
able site in Washington should be obtained from other sources and a 
satisfactory plan for the building should be presented. 

A suitable site was obtained and the building is now in process of 
construction (see later paragraph on ‘“New building”). In the 
meantime the corporation appropriated $185,000 for current ex- 
penses for the year July 1, 1921, to June 30, 1922. 

The Rockefeller Foundation has during the year pledged itself 
to make two new considerable appropriations to the council for 
special purposes. One is the sum of $250,000, payable in amounts 
ngt to exceed $50,000 a year for five years, for the maintenance of 
advanced fellowships in medicine. A similar sum under similar 
conditions has been pledged by the General Education Board. This 
sum of $500,000, added to the $500,000 previously appropriated by 
the foundation for the maintenance through a five-year period of 
research fellowships in physics and chemistry, makes a total of 
$1,000,000 available to the council for fellowships. The other is 
the sum of $85,000 for the cleaning up of certain outstanding obliga- 
tions of the Concilium Bibliographicum, an international institution 
for scientific bibliography, and for assisting in the maintenance of 
this institution for five years. The following amounts on these 
accounts and certain others have actually been received from the 
foundation by the council during the year: For research fellowships 
in physics and chemistry, $75,208.32; for fellowships in medicine, 
$231.85; for Concilium Bibliographicum, $30,000; for the division 

~ of physical sciences, $6,679.17. 
From the General Education Board (already mentioned as having 

pledged $250,000 at the rate of $50,000 a year for five years for 
fellowships in medicine) have been received: For the division of 
educational relations, $2,500; for fellowships in medicine, $231.84. 

From the Chemical Foundation: For special work on chemistry 
by the research information service, $7,500; for work on the . 
standardization of biological stains, $500.
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From various organizations, chiefly railroads, for the investiga- 
tion of injuries to marine piling, $15,797. 

From various organizations for the advisory board on highway 
research, $14,000. 

From various organizations for the trustees for the publication of 
physical and chemical constants, $13,736.73. 

Other contributions include: The sum of $2,000 from Julius Rosen- 
wald toward the support of a fellowship in biology; from the Corning 
Glass Works toward the support of a fellowship in ceramics, $1,000; 
from the Southern Pine Association, for the use of the committee on 
forestry, $3,000; from various organizations, for the use of the food 
and nutrition committee, $1,350; from Glass Container Association 
of America, for an investigation of food products, $568.28; from 
various individuals, for international language, $950; from Theo- 
dore Lyman, special contribution toward the publication of Kayser’s 
handbook on spectroscopy, $500; from various sources, for the com- 
mittee on substitute deoxidizers, $400; for the use of the committee 
on atmosphere and man, $1,000; for expenses of chemical exhibits, 
$8,317.40; for motion-picture films, chemical exhibits, $1,500; for 
conference on sex research, $1,000; for national intelligence tests, 
$1,602.07. 

NEW BUILDING. 
~ 

In conformity with the provision made in connection with the 
appropriation by the Carnegie Corporation of New York, for the 
erection of a building for the joint use of the National Academy of 
Sciences and the National Research Council, a desirable site in Wash- 
ington was obtained for approximately $185,000 by the generous 
gifts of the following donors: Thomas D. Jones, Harold F. McCor- 
mick, Julius Rosenwald, and Charles H. Swift, Chicago; Charles F. 
Brush, George W. Crile, John L. Severance, and Ambrose Swasey, 
Cleveland; Edward Dean Adams, Mrs. E. H. Harriman, and the 
Commonwealth Fund, New York City; George Eastman and Adolph 
Lomb, Rochester; E. A. Deeds and Charles F. Kettering, Dayton; 
Henry Ford, Detroit; Arthur H. Fleming, Pasadena; A. W. Mellon, 
Pittsburgh; Pierre S. du Pont, Wilmington; Raphael Pumpelly, New- 
port; Mr. and Mrs. H. E. Huntington, Los Angeles; Corning Glass 
Works, Corning, N. Y. 

This site is the entire block between Twenty-first and Twenty- 
second and B and C Streets, almost directly opposite the Lincoln 
Memorial. 

The building is now under construction and should be ready for 
occupancy in October, 1923. The architect is Mr. Bertram G. 
Goodhue, of New York City, and the general contractors are the 
C. T. Wills Co. (Inc.), of New York City. The Academy and Council
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are confident that the new building will be of great architectural 
interest and beauty and admirably fitted for practical use. 

OFFICERS FOR 1922-23. 

At the meeting of the executive board on April 23, 1922, the 
following officers were elected for the year July 1, 1922, to June 30, 
1923: Chairman of the executive board, John C. Merriam, president, 
Carnegie Institution of Washington; first vice chairman, Charles D. 
Walcott, secretary, Smithsonian Institution and president, National 
Academy of Sciences; second vice chairman, Gano Dunn, president 
of J. G. White Engineering Corporation, New York City; third vice 
chairman, R. A. Millikan, director, Norman Bridge Laboratory of 
Physics, California Institute of Technology, Pasadena, Calif. The 
honorary chairman, George E. Hale, director, Mount Wilson Obser- 
vatory, Pasadena, Calif., and the permanent secretary, Vernon 
Kellogg, National Research Council; the treasurer, F. L. Ransome, 
of the United States Geological Survey and treasurer of the National 
Academy of Sciences, together with assistant secretaries Albert L. 
Barrows, National Research Council; Paul Brockett, assistant secre- 
tary, National Academy of Sciences, and Alfred D. Flinn, secretary, 
Engineering Foundation and chairman, division of engineering, 
National Research Council, continue in office without annual 
reelection. 

INTERNATIONAL RELATIONS. 

The council continues to maintain close relations with scientific 
interests and activities in other countries through its membership in 
the International Research Council and its representation in the 
various international unions affiliated with the International Research 
Council. It has been successful in arranging that the American dues 
to the International Research Council and affiliated unions should 
continue to be paid by the Government through the State Depart- 
ment. 

Delegates accredited by the council attended the meetings in Rome 
in May, 1922, of the International Astronomical Union and the In- 
ternational Union of Geodesy and Geophysics, and in Lyons in June, 
1922, of the International Union of Pure and Applied Chemistry. 
The council has also accredited delegates to the meeting of the In- 
ternational Research Council and the International Union of Scien- 
tific Radio-Telegraphy, both to be held at Brussels in July, and to 
the International Geological Congress to be held at Brussels in 
August. 

By Article XXIV of the League of Nations there is authorized the 
establishment of a committee of 12 members to propose a plan for 
international cooperation in intellectual labor. The League has
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established such a committee, and Dr. George E. Hale, honorary 
chairman of the council, was appointed member for America. The 
committee will hold its first meeting at Geneva in August, 1922. 

During the past year and a half the council’s committee on Pacific 
investigations has corresponded with countries and colonies within 
and bordering upon the Pacific Ocean with a view to the holding of a 
second pan-Pacific conference similar to that held in Honolulu in 
August, 1920. Recently the Commonwealth Government of Aus- 
tralia has made an appropriation to the Australian National Research 
Council, which will make it possible to hold this conference in Aus- 
tralia in the fall of 1923 under the immediate auspices of the Austra- 
lian National Research Council. 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES. 

The council has continued to share in the editorial and financial 
responsibility of the Proceedings of the National Academy of Sciences. 
It has contributed during the year $2,500 to assist in meeting the 
expenses of the Proceedings, and has been represented on the manag- 
ing and editorial boards by the following members of the council: 
Member of the executive committee, Vernon Kellogg; members of the 
editorial board, the chairman of the executive board and the per- 
manent secretary and Messrs. Cottrell, Flinn, Gale, Jones, Mathews, 
Millikan, Ransome, Seashore, Vaughan, and Yerkes. 

PUBLICATIONS. 

From June 30, 1921 to July 1, 1922, 6,967 copies of the various 
issues in the bulletin series of the council and 10,376 copies of issues 
of the reprint and circular series were distributed. From the be- 
ginning to the present the total number of copies of bulletins dis- 
tributed is 27,200 and of the reprints and circulars 30,842. The 
receipts for subscriptions to the bulletin and separate sales of bulletin 
and numbers in the reprint and circular series for the year totaled 

$1,751.68. 
The following in each series have been issued or have gone to press 

since June 30, 1921: 

BULLETIN OF THE NATIONAL RESEARCH COUNCIL. 

VOLUME 2. 

No. 13. The research activities of departments of the State government of California 
in relation to the movement for reorganization. By James R. Douglas. June, 1921. 
Pages, 46. Price, 60 cents. 

No. 14. A general survey of the present status of the atomic structure problem. 
Report of the committee on atomic structure of the National Research Council. By 
David L. Webster and Leigh Page. July, 1921. Pages, 61. Price, 75 cents. 

No. 15. A list of seismologic stations of the world. Compiled by Harry O. Wood. 
July, 1921. Pages, 142. Price, $2.
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VOLUME 3. 

No. 16. Research laboratories in industrial establishments of the United States, 
including consulting research laboratories. Originally compiled by Alfred D. Flinn; 

revised and enlarged by Ruth Cobb. December, 1921. Pages, 135. Price, $2. 

No. 17. Scientific papers presented before the American Geophysical Union at its 
second annual meeting. February, 1922. Pages, 108. Price, $1.50. : 

No. 18. Theories of magnetism. By members of the committee on theories of 
magnetism. August, 1922. Pages, 261. Price, $3. 

VOLUME 4. 

No. 19. Celestial mechanics. Report of th® committee on celestial mechanics of 
the National Research Council. (In press.) 

No. 20. Secondary radiations produced by X-rays and some of their applications to 
physical problems. By Arthur H. Compton. (In press.) 

No. 21. Electrodynamics of moving media. Report of the committee on electro- 
dynamics of moving media. (In press.) 

No. 22. The present status of visual science. By Leonard Thompson Troland. 
(In press.) 

No. 23. Certain problems in acoustics. By members of the committee on acoustics 
of the National Research Council. (In press.) 

No. 24. Algebraic numbers. Report of the committee on algebraic numbers of 
the National Research Council. (In press.) 

No. 25. Celestial mechanics. Appendix to the report of the committee on celes- 
tial mechanics. (In press.) 

No. 26. Report of the committee on luminescence. By members of the committee 
on luminescence. (In press.) 

REPRINT AND CIRCULAR SERIES OF THE NATIONAL RESEARCH COUNCIL. 

No. 13. Research problems in colloid chemistry. By Wilder D. Bancroft. June, 
1921. Pages, 54. Price, 50 cents. 

No. 15. Researches on modern brisant nitro explosives. By C. F. van Duin and 

B. C. Roeters van Lennep. Translated by Charles E. Munroe. October, 1921. 
Pages, 35. Price, 50 cents. 

No. 18. Industrial benefits of research. By Charles L. Reese and A. J. Wadhams. 
August, 1921. Pages, 14. Price, 25 cents. 

No. 19. The university and research. By Vernon Kellogg. August, 1921. Pages, 
10. Price, 15 cents. 

No. 20. Libraries in the District of Columbia. By W. I. Swanton. September 
1921. Pages, 19. Price, 25 cents. 

No. 21. Scientific abstracting. By Gordon S. Fulcher. iDgceraber, 1921. Pages, 
15. Price, 20 cents. 

No. 22. The National Research Council. Its services for mining and metallurgy. 

By Alfred D. Flinn. November, 1921. Pages, 7. Price, 20 cents. 
No. 23. American research chemicals. By Clarence J. West. September, 1921. 

Pages, 28. Price, 50 cents. 

No. 24. Organomagnesium compounds in synthetic chemistry. A bibliography of 
the Grignard reaction, 1900-1921. By Clarence J. West and Henry Gilman. (In 

press.) 
No. 25. A partial list of the publications of the National Research Council to Jan- 

uary 1, 1922. February, 1922. Pages, 15. Price, 25 cents. 
No. 26. Doctorates conferred in thesciences by American universitiesin 1921. Com- 

piled by Callie Hull and Clarence J. West. March, 1922. Pages, 20. Price, 20 

cents.
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No. 27. List of manuscript bibliographies in geology and geography. By Homer 

P. Little. February, 1922. Pages, 17. Price, 25 cents. 
No. 28. Investment in chemical education in the United States. Compiled by 

Callie Hull and Clarence J. West. March, 1922. Pages, 3. Price, 15 cents. 
No. 29. Distribution of fellowships and scholarships between the arts and sciences. 

Compiled by Callie Hull and Clarence J. West. April, 1922. Pages, 5. Price, 15 

cents. 

No. 30. First report of the committee on contact catalysis. By Wilder D. Bancroft, 
chairman, in collaboration with the other members of the committee. (In press.) 

No. 31. The status of ‘‘clinical’”’ psychology. By F. L. Wells. January, 1922. 

Pages, 12. Price, 20 cents. 

No. 32. Moments and stresses in slabs. By H. M. Westergaard and W. A. Slater. 
April, 1922. Pages, 124. Price, $1. * : 

No. 33. Informational needs in science and technology. By Charles I. Reese. 

May, 1922. Pages, 10. Price, 20 cents. 

No. 34. Indexing of scientific articles. By Gordon S. Fulcher. (In press.) 

No. 35. American research chemicals. First revision. By Clarence J. West. 

May, 1922. Pages, 37. Price, 50 cents. 

No. 36. List of manuscript bibliographies in chemistry and chemical technology. 
By Clarence J. West. (In press.) 

No. 37. Recent geographical work in Europe. By W. L. G. Joerg. (In press.) 

The council issued during the year the following miscellaneous 
publications: 

Organization and members, 1921-22. 

The executive committee on natural resources. By John M. Clarke, Henry S. 

Graves, and Barrington Moore. Reprinted from Science, N. S., volume 53, No. 1381, 
pages 550-552, June 17, 1921. : 

The obligation of the State toward scientific research. By James Rowland Angell. 

Reprinted from the Centennial Memorial Volume of Indiana University. July, 1921. 

Science and national progress. Reprinted from Scientific American Monthly, 

July, 1921. What do you know about diatoms? By H. P. Little. A national infor- 
mation service for science and technology. By Ruth Cobb. 

Science and national progress. Reprinted from Scientific American Monthly, 

August, 1921. Balloons, helium gas, and the age of the earth. By Homer P. Little. 
A more definite statement of the highway research work. By W. K. Hatt. Re- 

printed from Automotive Industries, August 11, 1921. 
The role of research in waste elimination. By Harrison E. Howe. From Chemical 

and Metallurgical Engineering, August 31, 1921. 

Science and national progress. Reprinted from Scientific American Monthly, 
October, 1921. Topographic maps: What they are, who uses them, and how. By 
Homer P. Little. 

Preservation of natural conditions. By the Ecological Society of America. Re- 
printed for the committee with the aid of the National Research Council. November, 

1921, 

A problem in the education of college students of superior ability. By George 

Walter Stewart. Reprinted from School and Society, November 19, 1921. 
The National Research Council. By Vernon Kellogg. Reprinted from the Edu- 

cational Review, volume 62, No. 5, December, 1921. 
Geology as a profession. By H. P. Little. Reprinted from Science, N. S., volume 

84, No. 1408, pages 619-622, December 23, 1921. 

Zoological research as a career. By C. E. McClung. Reprinted from Science, 

N. 8., volume 54, No. 1408, pages 617-619, December 23, 1921.
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Research in the field of agriculture. By A. F. Woods. Reprinted from Science, 

January 20, 1922, volume 55, No. 1412. 
Research in civil engineering as a career. By Alfred D. Flinn. Reprinted from 

Engineering News-Record, January 26, 1922. 
Anthropology as a career. By Clark Wissler. Reprinted from the Indiana Uni- 

versity Alumni Quarterly, January, 1922. 
The research information service of the National Research Council, February, 1922. 

Opportunities for a research career in medical science. By George W. McCoy. 

Reprinted from the Journal of the American Medical Association, February 18, 
1922, volume 78, pages 533 and 534. ; 

The field for chemists. By Wilder D. Bancroft. Reprinted from the Journal of" 

Industrial and Engineering Chemistry, volume 14, No. 2, February, 1922. 

Destruction of piling in water-front structures: Its prevention. By committee 
on marine piling investigations of the National Research Council, February, 1922. 

The explosibility of ammonium nitrate. By Charles E. Munroe, chairman com- 
mittee on the investigation of the explosibility of ammonium compounds, National 

Research Council. Reprinted from Chemical and Metallurgical Engineering, vol- 

ume 26, No. 12, March 22, 1922. 
Sectioning classes on the basis of ability. By C. E. Seashore. Reprinted from 

School and Society, April 1, 1922, volume 15, page 353. 

Geography as a profession. By H. P. Little. Reprinted from Science, volume 
55, No. 1423, April 7, 1922. 

Psychology as a career. By C. E. Seashore. Reprinted from Science, volume 

55, No. 1424, April 14, 1922. : 

FELLOWSHIPS. 

The administration of scientific fellowships by the council has 
assumed very large proportions. In addition to $500,000, to be 
expended over a period of five years, provided by the Rockefeller 
Foundation as from the middle of 1919 for research fellowships in 
physics and chemistry, the council has now been intrusted with the 
administration of $500,000 more by the Rockefeller Foundation 
and General Education Board, acting jointly, for fellowships in medi- 
cine, and with $17,500 more from certain companies interested in 
chemical industry for fellowships in the relations of chemical products 
to agriculture. 

There were on June 30, 1922, 18 fellowships in physics, 28 in 
chemistry, and 13 in medicine. The medical fellowships are admin- 
istered, as are the fellowships in physics and chemistry, by a special 
board appointed by the council of men of recognized eminence 
in their scientific fields. The board for the medical fellowships is 
as follows: David L. Edsall, professor of medicine and dean of the 
medical school, Harvard University; Joseph Erlanger, professor of 
physiology, school of medicine, Washington University, St. Louis; 
G. Carl Huber, professor of anatomy and director of anatomic 
laboratory, University of Michigan; E. O. Jordan, professor of 
bacteriology, University of Chicago; Dean Lewis, professor of surgery, 
Rush Medical School, Chicago; W. G. MacCallum, professor of
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pathology and bacteriology, Johns Hopkins University; Lafayette 
Mendel, professor of physiological chemistry, Yale University; 
W. W. Palmer, professor of medicine, Columbia University; and 
the chairman of the division of medical sciences of the National 
Research Council, chairman ex officio. 

The board for the administration of the fellowships in physics 
and chemistry is as follows: Simon Flexner, chairman, director of 
research laboratories, Rockefeller Institute for Medical Research, 

. Sixty-sixth Street and Avenue A, New York City; George E. Hale, di- 
rector, Mount Wilson Observatory, Carnegie Institution of Washington, 
Pasadena, Calif.; John Johnston, Sterling professor of chemistry, Yale 
University, New Haven, Conn.; Elmer P. Kohler, professor of chem- 
istry, Harvard University, Cambridge, Mass.; R. A. Millikan, director, 
Norman Bridge Laboratory of Physics, California Institute of Tech- 
nology, Pasadena, Calif.; Augustus Trowbridge, professor of physics, 
Princeton University, Princeton, N. J. Ex officio: E. W. Washburn, 
chairman, division of chemistry and chemical technology, National 
Research Council; William Duane, chairman, division of physical 
sciences, National Research Council. Dr. W. E. Tisdale, secretary 
of the division of physical sciences, National Research Council, acts 
as executive secretary for the board. 

The Texas Gulf Sulphur Co. has appropriated a sum of $10,000 
for the support during the fiscal year 1922-23 of fellowships to be 
established under the division of biology and agriculture of the Na- 
tional Research Council for fundamental research in the agricultural 
applications of sulphur. In accepting the appropriation the National 
Research Council has reserved the right to publish, without restric- 
tion, the results obtained under these fellowships. The fellowships 
are administered by a special committee operating under the division 
of biology and agriculture. 

A sum amounting to $2,000 annually has been made available 
during the 1920-21, 1921-22, and 1922-23 by Mr. Julius Rosenwald, 
of Chicago, for the purpose of developing scientific men among the 
Negro race in America. This fellowship has been awarded to Mr. E. 
E. Just, of Howard University, Washington, D. C. 

FEDERATION OF BIOLOGICAL SOCIETIES. 

An important movement to federate the American biological 
organizations which are of a research character and which are es- 
sentially national in scope (without destruction or constraining 
modification of the individual organizations) has been sponsored by 
the council. There are nearly a score of these national biological 
societies, with a total membership of over 6,000, almost wholly un- 
correlated, yet the plain present tendency of work in biological 
science is toward a breaking down of the artificial boundaries thrown
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up about each of the special fields of biology represented by these 
various societies. The students of genetics, for example, are equally 
interested in work done with plants and with animals. 

To the end of developing a correlation among these societies an infor- 
mal conference of representatives of the council’s division of biology and 
agriculture and representatives of some of these leading societies and 
of the biological sections of the American Association for the Advance- 
ment of Science was held at Toronto in December, 1921 (at the time 
of the meetings of the American association and several of the bio- 
logical societies), at which it was decided to hold later a formal con- 

ference. This second conference was held in the council’s rooms in 
Washington in April, 1922. It was participated in by accredited 
representatives of 18 national biological societies, representatives of 
Sections F, G, N, and O of the American Association for the Advance- 
ment of Science and representatives of the council’s division of bi- 
ology and agriculture. A general agreement as to the high desir- 
ability of forming such federation of these various national agencies 
for the promotion of biological science was reached and an executive 
committee to draft a constitution and by-laws for the proposed 
federation appointed. 

It was also agreed that perhaps the most important present 
special service the federation could serve was the promotion of 
more adequate means of publication than now exist and, especially, 
means of providing for a comprehensive biological abstracting journal. 
A special joint committee representing the division of biology and 
agriculture of the council on the one hand and the federation on the 
other was set up. This committee is to study the whole question 
of biological publications and report the results of its study, with 
recommendations for action. 

CONCILIUM BIBLIOGRAPHICUM. 

Representing both the council and the Rockefeller Foundation, the 
permanent secretary of the council made a detailed investigation in 
Zurich during the summer of 1921 of the status of the Concilium 
Bibliographicum, an organization founded and largely maintained 
by the activities of an American, Dr. Herbert Haviland Field, as an 
international institution of scientific bibliography. Because of the 
difficulties produced by the war and the later sudden death of Doctor 
Field in April, 1921, the Concilium, which had been performing a 
bibiliographic service of much usefulness to zoologists, anatomists, 
physiologists, and general biologists, found itself threatened with 
complete collapse. It had contracted debts for the payment of which 
no resources except its building, technical equipment, and stock of 
bibliographic cards were available. The use of these resources would 
have destroyed the institution.
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As a result of the examination and report of the permanent secre- 
tary, the council adopted a plan for the rehabilitation of the Concilium, 
outlined in the report, which involved an arrangement as to control 
of the Concilium jointly by the council and the Swiss Society of 
Natural Sciences until some more widely representative international 
organization could take it over, and an appeal to the Rockefeller 
Foundation for an appropriation sufficient to clear off the outstanding 
obligations of the Concilium, return to the widow of Doctor Field a 
small part, at least, of the money advanced to the Concilium from 
Doctor Field's private funds, and assist in the current expenses of 
the institution during five years, at the end of which time it is hoped 
the Concilium may be self-sustaining or internationally subventioned. 

In conformity with the recommendations of the council the Rocke- 
feller Foundation has appropriated to the council $85,000 to be 
expended under the general direction of ‘the council for the purposes 
above stated. Of this money, $15,000 is to meet the obligations 
already incurred by the council and the remainder ($70,000) is to be 

devoted to current expenses through five years. ‘ 
By arrangement with the Swiss Society of Natural Sciences the 

immediate management of the Concilium is vested in a director, 
working under the general control of a joint commission consisting 
of one member, representing the Swiss society, and one representing 
the council. Dr. J. Strohl, of the University of Zurich, and formerly 
chief technical assistant in the Concilium, has been named as director 
and commission representative of the Swiss society and Vernon 
Kellogg as commission representative of the council. A special com- 
mittee of the council on Concilium Bibliographicum matters has been 
appointed, with the following members: Vernon Kellogg, chairman; 
L. R. Jones, professor of plant pathology, University of Wisconsin; 
R. M. Yerkes, chairman, research information service, National 
Research Council; and J. R. Schramm, executive secretary, division 
of biology and agriculture, National Research Council. 

In order that this committee and its representative on the joint 
managing commission might have competent advice as to the desires 
of American biologists and librarians, who constitute one-third of 
all the subscribers to the bibliographic cards issued by the Concilium, 
concerning the future activities of the Concilium, a conference of 
representative American biologists and librarians was held in the 
council rooms on April 24, 1922. 

PERSONNEL RESEARCH FEDERATION. 

The Personnel Research Federation, organized as a result of 
conferences held in the council’s rooms in November, 1920, and 
March, 1921, held its first annual meeting in the council’s rooms in
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November 21, 1921. The meeting was well attended, rich in valu- 
able papers, and stimulating in its discussions. A committee was 
appointed to act on a proposition for establishing a journal. An 
acceptable contract having been made with publishers and an 
editorial board created, the first issue of the monthly, The Journal 
of Personnel Research, appeared in May, 1922. Mr. Leonard Outh- 
waite is the editor in chief. Dr. Beardsley Ruml served the Feder- 
ation as director from spring to fall of 1921; Mr. Outhwaite succeeded 
Dr. Ruml. 

Without special effort, the Federation has made substantial gains 
in its membership, which now includes organizations engaged in 
personnel research, universities, governmental departments, the 
American Federation of Labor, and individuals. 

The officers of the Personnel Research Federation are: Chairman, 
Robert M. Yerkes; vice chairman, Samuel Gompers; secretary, Alfred 
D. Flinn; treasurer, Robert W. Bruere. 

At the annual meeting the chairman in his address.outlined the 
purposes of personnel activities and research and spoke of changes in 
work and workers resulting therefrom as industry developed. Other 
papers were: 

“Basic experiments in vocational guidance,”’ C. S. Yoakum; “An experimental 
study on retardation in relation to satisfaction on the job in a metal manufacturing 
plant,’’ Joseph W. Hayes; ‘ Methods and results in selection of students for engineer- 

ing training,” L. L. Thurstone; ‘ Posture in occupations as related to health,”” L. R. 
Thompson; ‘ Determination of carbon monoxide in the blood and its effects on the 

worker,” R. R. Sayers; ‘‘ Problems of personnel research of interest to organized 
labor,’ Samuel Gompers; ‘‘ Difficulties encountered in a cause-of-leaving research,’ 
Miss Anna Bezanson. 

The office of the Federation is in the Engineering Societies Building, 
29 West Thirty-ninth Street, New York, by courtesy of the Engi- 
neering Foundation. 

SCIENCE SERVICE. 

Science Service, established in April, 1921, under the joint auspices 
of the council, the National Academy of Sciences, and the American 
Association for the Advancement of Science, has made rapid progress 
in its work in the popularization of science. It has been aided by an 
annual subvention of $30,000 from Mr. E. W. Scripps, of Cincinnati, 
Ohio, and has had during the past year an income from sales of its 
scientific articles and news notes of about $20,000 for the same year. 

It maintains a weekly (soon to be converted into a daily) Science 

News Bulletin which is subscribed for by about 40 newspapers, 
mostly of large circulation, and a special feature service subscribed 
for by a similar number of newspapers. It has provided, during the 
year, numerous articles, long and short, for standard magazines, has 

26865°—S. Doc. 285, 67—4——4
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arranged for the publication of a number of popular scientific books, 
has issued a motion picture on a timely scientific subject, and has, 
especially in the person of its editor, Dr. E. E. Slosson, provided 
numerous popular scientific lectures. Science Service is helping fill 
the need in America of a means of disseminating authentic scientific 
information and news in understandable and interesting form. 

AMERICAN SCIENTIFIC LITERATURE FOR RUSSIAN SCIENTIFIC 

INSTITUTIONS. 

An American committee to aid Russian scientists consisting of 
Vernon Kellogg, chairman; and Messrs. L.. O. Howard, Chief, United 
States Bureau of Entomology; David White, Chief Geologist, United 
States Geological Survey; and Raphael Zon, forest economist, United 
States Forest Service, all members of the council, but not acting as 
an official council committee, was formed in the spring of 1922. 
This committee issued an appeal to American scientific men, organi- 
zations, and publishing houses for gifts of American scientific books, 
journals, and papers issued since January 1, 1915, to be distributed 
free to Russian universities and investigators, who had received 
practically no American scientific publications issued since the 
beginning of the war. 

The committee was able to arrange for the generous cooperation 
with it of the American Relief Administration, under the chairman- 
ship of Hon. Herbert Hoover, which offered to undertake the receipt 
and proper packing in New York of all material contributed and 
to provide for the free transportation of the material overseas and 
into Russia (Moscow). The administration also gave the use of the 

services of its American agents scattered through Russia to help as- 
sure a safe and proper distribution of the material sent over. A 
special Russian committee of eminent scientific men, principal uni- 
versities, the academy of science, and other major scientific organi- 
zations was set up in Moscow to assist in the distribution. 

A widespread and generous response was made by American 
Government and State scientific bureaus, experiment stations, 
scientific societies, university presses, and other publishers of scientific 
books and journals and by individuals to the appeal of the committee, 
which has enabled the committee to collect and send to Moscow, 

about twelve tons of scientific books, journals, and papers, all issued 
since January 1, 1915, and, mostly, of undoubted value to Russian 
scientific investigators and teachers.
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REPORTS OF DIVISIONS. 

DIVISION OF FEDERAL RELATIONS. 

[CARLES D. Warcort, Chairman.] 

(For list of Sebo see Appendix A.) 

The activities of the division of Federal relations during the past 
year have been chiefly confined to those of the committee on scope 
of Government service. Because of the resignation of Dr. C. L. 
Alsberg, chairman of this committee, from the United States Bureau 
of Chemistry and his removal to California and consequent resigna- 
tion of the chairmanship of the committee, Dr. H. Foster Bain, 
Director of the Bureau of Mines, was made chairman in his stead. 
A report by this committee is under process of preparation. Dr. Bain 
‘has held numerous conferences with various representatives of 
Government scientific bureaus in connection with the preparation of 
this report. 

The division as it stands has as members representatives from 
Government departments and bureaus as follows: 

Department of State: Consular Service. : 
Department of Treasury: Public Health Service. 
Department of War: 

General Stafi. 

Military Intelligence Division. 

Coast Artillery. 
Medical Corps. 
Engineer Corps. 
Ordnance Department. 
Signal Corps. 
Air Service. 

Chemical Warfare Service. 

Department of Justice. 
Post Office Department. 
Department of Navy: 

Intelligence Division. 

Bureau of Navigation. 
Bureau of Yards and Docks. 
Bureau of Ordnance. 

Bureau of Construction and Repair. 
Bureau of Steam Engineering. 

Bureau of Medicine and Surgery. 
Department of the Interior: 

Patent Office. 

Geological Survey. 
Reclamation Service. 
Bureau of Education. 
Bureau of Mines. 

Department of Agriculture: 
Weather Bureau. 
Forest Service.
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Department of Agriculture—Continued. 
Bureau of Animal Industry. 
Bureau of Plant Industry. 

Bureau of Chemistry. 
Bureau of Soils. 
Bureau of Entomology. 

Bureau of Biological Survey. 
Bureau of Public Roads. 

Department of Labor: Bureau of Labor Statistics. 
Department of Commerce: 

Coast and Geodetic Survey. 
Bureau of Standards. 
Bureau of Fisheries. 
Bureau of the Census. 
Bureau of Lighthouses. 

Smithsonian Institution. 

DIVISION OF FOREIGN RELATIONS. 

[R. A. MizugaN, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 21, 1922. At this meeting reports were presented from the 
American sections of the following international scientific organiza-~ 
tions with which the council has affiliations by representatives of 
these sections as named: 

International Astronomical Union: Joel Stebbins, professor of astronomy, Uni- 
versity of Illinois. 

American Geophysical Union: W. J. Humphreys, professor of meteorological 

physics, United States Weather Bureau. 
International Union of Pure and Applied Chemistry: F. G. Cottrell, chairman, 

division of chemistry and chemical technology, National Research Council. 

International Mathematical Union: L. E. Dickson, professor of mathematics, 

University of Chicago. 
International Union of Scientific Radio-Telegraphy: L. W. Austin, head of United 

States Naval Radio Research Laboratory. 
International Bureau of Weights and Measures: S. W. Stratton, Director, United 

States Bureau of Standards. 
International Commission on Illumination: E. P. Hyde, director, Nela Research 

Laboratory, General Electric Co., Cleveland, Ohio. 

International Electro-Technical Commission: C. O. Mailloux, president, United 
States National Committee, 111 Fifth Avenue, New York. 

DELEGATES TO 1922 MEETINGS OF INTERNATIONAL RESEARCH COUNCIL 

AND AFFILIATED UNIONS. 

~The following delegates were accredited by the council to meetings, 
as indicated, of the International Research Council and affiliated 
unions, as follows:
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INTERNATIONAL RESEARCH COUNCIL, BRUSSELS, JULY 25. 

James H. Breasted, professor of Egyptology and oriental history, University of 

Chicago. : 

George E. Hale, director, Mount Wilson Observatory, Pasadena. : 

Robert A. Millikan, director, Norman Bridge laboratory of physics, California Insti- 
tute of Technology. 

Augustus Trowbridge, professor of physics, Princeton University. 

INTERNATIONAL ASTRONOMICAL UNION, ROME, MAY 2. 

~ R. G. Aitken, astronomer, Lick Observatory, University of California. 

L. A. Bauer, director, Department of Terrestrial Magnetism, Carnegie Institution of 
Washington. 

William Bowie, chief, division of geodesy, United States Coast and Geodetic Survey. 
H. D. Curtis, director, Allegheny Observatory, University of Pittsburgh. 
Edward Kasner, professor of mathematics, Columbia University. 

0. J. Lee, astronomer, Yerkes Observatory, University of Chicago. 
Frank B. Littell, astronomer, United States Naval Observatory. 

Henry N. Russell, professor of astronomy and director of observatory, Princeton 

University. 
John A. Miller, director, Sproul Observatory, Swarthmore College. 
C. E. St. John, astronomer, Mount Wilson Observatory. 
Frank Schlesinger, director of observatory, Yale University. 

F. H. Seares, astronomer, Mount Wilson Observatory. 
Harlow Shapley, astronomer, Harvard College Observatory. 

INTERNATIONAL GEODETIC AND GEOPHYSICAL UNION, ROME, MAY 2, 

L. A. Bauer, director, department of terrestrial magnetism, Carnegie Institution of 
Washington. 

William Bowie, chief, division of geodesy, United States Coast and Geodetic Survey. 
H. H. Kimball, meteorologist, United States Weather Bureau . 

G. W. Littlehales, hydrographic engineer, United States Hydrographic Office. 
Harry Fielding Reid, professor of dynamical geology and geography, Johns Hopkins 

University. 
Frank Schlesinger, director of observatory, Yale University. 

H. S. Washington, petrologist, Geophysical Laboratory, Carnegie Institution of 

Washington. 

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY, LYONS, JUNE 28, 

Edward Bartow, head department of chemistry, University of Iowa. 
E. S. Chapin, American representative, Textile Alliance, Paris. 

R. B. Moore, chief chemist, United States Bureau of Mines. 

Charles L. Parsons, secretary, American Chemical Society. 

E. W. Washburn, professor of ceramic engineering, University of Illinois. 

H. S. Washington, petrologist, Geophysical Laboratory, Carnegie Institution of 
Washington. 

INTERNATIONAL UNION OF SCIENTIFIC RADIO-TELEGRAPHY, BRUSSELS, JULY 24. 

E. F. W. Alexanderson, General Electric Co. 

L. W. Austin, head of United States Naval Radio Research Laboratory. 

A. E. Kennelly, professor of electrical engineering, Harvard University.
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INTERNATIONAL GEOLOGICAL CONGRESS, BRUSSELS, AUGUST 10. 

E. B. Mathews, professor of mineralogy and petrography, Johns Hopkins University. 

The council made appropriations amounting in all to $3,100 to 
assist in the payment of travel expenses of the delegates accredited 
by it to the various international meetings. 

International dues.—By an appropriation in the Diplomatic and 
Consular bill funds were made available for the payment of 1921 dues 
to the following international organizations: 

International Research Council. iota acuinle.ovinuidiviadsn sa ina. vainly $129 
International Union of Pure and Applied Chemistry.......................... 290 

International Astronomical Union... crc desis sos tiles Gol a inic at Lalas ooh tints 772 

International Union of Geodesy and Geophysics... ......o.ooioiiiiiaiiaa 1, 338 
International Mathematical Union... oi oc cli iv asTa vane uanid. ul 129 

These dues are payable in francs, and appropriation in dollars was 
based on the rate of exchange current at the time of the drawing of 
the bill. By the time, however, that the money could be remitted 
by the State Department to meet these dues, the exchange value of 
the franc against the dollar had increased, and the Government 
appropriation in dollars was unable to meet the full payments in 
francs. This deficit amounted altogether to $463.37, which was paid 
by the council. In the bill providing for the appropriation for 1922 
dues the value of the franc was calculated at an advanced rate, and 
it is expected that little, if any, deficit will occur in the appropria- 
tion in dollars for meeting these dues. 

International station at Ukiah for variation of latitude.—A deficiency 
appropriation of $2,000 was secured from the Government through 
the good offices of the Department of State with which to meet the 
expenses of the international station at Ukiah for the fiscal year 
ending June 30, 1922. It will also probably be possible to repay 
from this sum certain grants which were made from special funds of 
the National Academy of Sciences and the National Research Council 
in order to carry the expenses of this station over an emergency 
period in 1921. 

A second item of $2,000 for this same account has been made in 
the State Department’s regular appropriation bill for 1922-23. It 
is expected that by the middle of 1923 arrangements will be made 
for the transfer of the property of this international station to Ameri- 
can auspices and for continuation of the program of this station in 
cooperation with stations in Japan and Italy.
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DIVISION OF STATES RELATIONS. 

[Jorn C. MERRIAM, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington May 23, 
1922. The following papers were presented: 

The present status of forestry under State auspices, and the problem of the organiza- 

tion of science under State control: H. S. Graves, dean, School of Forestry, Yale 
University. 

The present status of research in State geological surveys: E. B. Mathews, 
professor of mineralogy and petrography, Johns Hopkins University. 

Cooperation in research under public agencies: E. W. Allen, Division of States 
Relations, Department of Agriculture. 

Summarization of report upon survey of scientific work in Illinois: Leonard D. 

White, associate professor of political science, University of Chicago. 
Fundamental considerations affecting the relation of research to public adminis- 

tration: John C. Merriam, president, Carnegie Institution of Washington. 

Illinois survey.—An elaborate report was submitted by Dr. 
Leonard D. White, associate professor of political science, University 
of Chicago, upon ‘The organization and activities of the scientific 
departments of the State government of Illinois.” This report is 
the second—the first was on California—in a series of similar reports 
for which the division has arranged. The purpose of these reports 
is to disclose the conditions at present surrounding the position of 
scientific research in governmental agencies and the place which 
research ought to occupy in public administration. It is planned to 
publish soon the greater part of this Illinois report. 

Report of Government scientific work in cooperation with non- Federal 
agencies.—A report upon this subject has been drafted by Dr. E. W. 
Allen, which it is planned to publish. 

Report of California committee on scientific research of the California 
State council of defense.—The final report, dated January 31, 1919, 
has been revised and its publication authorized by the secretary of 
state of California. The council believes that this will be a useful 
paper for it to publish in view of the unique character of the 
organization of this committee and of the effectiveness of its work. 

Conditions surrounding geological research under State auspices.—At 
the request of the division of states relations the division of geology 
and geography undertook to prepare a report upon the conditions 
surrounding geological research under State auspices. This report 
was presented at the annual meeting of the division. 

Study of conditions in State forest services.—Dean Graves, chair- 
man-elect of the division, has undertaken to make an extensive per- 
sonal study of the conditions in State forest services and at the same 
time to give attention to research possibilities in forestry and condi- 
tions surrounding research in this field under State auspices. To make
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this study Dean Graves has undertaken to visit many of the States 
of the Union. 

Study of centralization in State government.—The major under- 
taking of the division for the coming year will be a study of the 
tendency toward the centralization of government and its effect upon 
the freedom for research in State educational and scientific institu- 
tions. This study will begin probably in the States of Massachusetts 
and Maryland and will then be extended to Wisconsin and Illinois. 

DIVISION OF EDUCATIONAL RELATIONS. 

[VErNoN KELLOGG, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 19, 1922. The period of the meeting was mostly given over 
to a discussion of the problem presented by the gifted student in the 
colleges and universities and of the ways and means for prosecuting 
work on this problem. The chairman stated that the principal activ- 
ities of the division during the year had related to this problem, and 
proposed that the division, in continued collaboration with the 
division of anthropology and psychology, should continue to give 
special attention to this problem during the coming year. After 
some discussion of ways and means of carrying on the work this pro- 
posal was adopted. 

Special conference on problem of the gifted student.—On December 
23, 1921, a special conference on the problem of the gifted student 
was held in the council’s rooms at Washington, in which invited 
representatives—presidents, deans, and professors—of about a dozen 
colleges and universities participated. A report of this conference, 

with abstracts of the prepared papers and of the general discussion, 
was given wide circulation among the colleges and universities of the 
country and attracted much favorable attention. It was the unani- 
mous opinion and recommendation of this conference that the council, 
through its divisions of educational relations and anthropology and 
psychology, should continue to keep this problem before college and 
university administrators and faculties, both by correspondence, the 
issuance of bulletins and pamphlets, and by personal visits by repre- 
sentatives of the council. 

“Open letter to college seniors’ and * career bulletins.”’—In response 
to many suggestions the division arranged for the preparation by 
Dean Seashore, of the University of Iowa, and publication of an 
“Open letter to college seniors,” calling attention to the opportunities 
afforded the senior class men and women of superior mental endow- 
ment for a career of scholarships. This “Open letter’’ met from the 
beginning of its distribution with such a favorable reception that 
repeated printings were necessary to supply the demand first made
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on the division by university and college presidents and deans. 
About 15,000 copies have been sent on this personal demand. 

In addition arrangements have been made for the preparation by 
competent authorities—in most cases the chairmen of the council's 
divisions of science and technology—for special ‘career bulletins,” 
calling the attention of university students to the opportunities for 
research careers on the part of competent men and women, in each of 
the principal fields of scientific work. Such bulletins have so far 
been prepared and published for the fields of agriculture, anthropol- 
ogy, chemistry, civil engineering, geography, geology, medicine, 
psychology, and zoology. Other bulletins are now in course of 
preparation. 

Honors systems.—As a result of the consideration by the conference 
of December 23, 1921, of the advantages of the development of some 
form or forms of honors systems in American colleges and universities 
a special committee, consisting of President Aydelotte, of Swarthmore 
College, and the chairman of the division, was appointed to collect 
information concerning the extent to which honors systems are now 
in vogue in this country and the character of the various systems 
adopted and to prepare a report on the basis of this information for 
general circulation among college and university administrators and 
faculties. The work of collecting the information is practically com- 
pleted and the report in course of preparation. 

Assistance to committee @, on methods of increasing the intellectual 
interest and raising the intellectual standards of undergraduates of the 
American Association of University Professors.—Under the chairman- 
ship of Prof. E. H. Wilkins, of the University of Chicago, committee 
G, on methods of increasing the intellectual interest and raising the 
intellectual standards of undergraduates of the American Association 
of ¥niversity Professors, is attempting to prepare a full bibliography 
of books and articles referring to the general subject of the committee’s 
interests. Part of the bibliographic work of the committee covers 
the special subject of the problem of the gifted student, and the di- 
vision has made an appropriation of $500 to assist the committee in 
its work as far as it applies especially to the gifted-student problem. 
The work of the committee is now being actively prosecuted. 

Report on research conditions in American colleges and universities.— 
As a result of the work done by the division (with the financial support 
of the General Education Board) during the last two years on an 
investigation of the research situation in the colleges and universities 
of the country, which included personal visits to about 200 institutions 
by representatives of the division, there is now on hand a large amount 
of informative material in the shape of reports from college and 
university authorities and reports of the visitors. The chairman of 
the division hopes to complete a general report on the subject, suitable 

~ for publication, during the coming year.
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DIVISION OF RESEARCH EXTENSION. 

[H. E. Howe, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 22, 1922. 

The division of research extension in addition to developing certain 
projects peculiarly its own has, through its chairman and secretary, 
aided actively in the promotion of certain projects of other divisions, 
especially such as require financial support from outside sources. 
Among these may be mentioned the projects in charge of the com- 
mittees on atmosphere and man, standardization of biological stains, 
vestibular research, marine piling investigations, food and nutrition, 
etc. All work in connection with the finding of funds from industrial 
concerns for.the support of scientific investigation has been made 
very difficult and slow during the year by the unsettled financial and 
industrial condition of the country. 

Committee on corrosion.—Progress in the work of ‘the division's 
committee on corrosion has been made in the way of bibliographic 
work, and the preparation of a monographic review of the present 
status of corrosion investigation. A large corporation has, at the 
suggestion of the committee, placed a special investigator on corrosion 
work. 

Alloys research information service.—Little advance has been made 
during the past year on this project, as the time does not seem yet 
ripe in the industrial world for the securing of definite contracts for 
the support of the work. On the other hand, there is almost universal 
approval of the idea and plan, and with the coming of better financial 
conditions the support necessary for the development of the work ot 
the service should not be difficult to obtain. » 

Tanning research institute and school.—A report, making certain 
recommendations, on the subject of establishing a research institute 
or laboratory to prosecute scientific investigations of problems in 
tanning, and the creation of a special tanning school has been made 
and accepted by the Tanners’ Council. A research laboratory in 
Cincinnati is now active, and it is expected that the Tanners’ Council 
will take full action in connection with the recommendations embodied 
in the report. 

National Textile Institute.—The effort to establish a national Textile 
institute has met with little success so far because of the present im- 
possibility of obtaining the large funds necessary to its support. 
Nevertheless some progress has been made in enlisting the interest 
and approval of various organizations. The Bureau of Standards 
has begun a research program in connection with textiles, and a 
committee composed of representatives of the council, the Bureau of
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Standards, the American Home Economics Association (especially 
representing the consumers) and various associations of textile 
manufacturers is being organized. 

National Institute of Nutrition.—In connection with the efforts of 
the division of biology and agriculture and the division of research 
extension, a report similar to that on National Textile Institute must 
be made. The necessarily large funds needed for the support of such 
an institute have not been found, although certain encouraging 
assurances of assistance have been secured. 

Crop Protection Institute and Horological Institute.—These two 
organizations, which were initiated and sponsored by the division, 
are now well established and actively at work. 

The annual meeting of the Crop Protection Institute was held in 
Rochester on January 12, 1922. The membership of the institute 
now comprises 256 scientific members, 25 industrial concern mem- 
bers, and 21 associate industrial members. Various funds are now 
in the hands of the institute for the prosecution of particular investi- 
gations. 

The present membership of the Horological Institute of America 
is as follows: Patrons 2 life members, 20; sustaining members, 
32; active members, 97. There is about $4,000 in the treasury. 

RESEARCH INFORMATION SERVICE. 

[RoBErRT M. YERKES, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting was held in Washington, April 10, 1922. A 
report of the year’s work was presented by the chairman and the 
matter of the further development and extension of the Service and 
its establishment on a secure and sufficient financial basis was dis- 
cussed at length. There was general approval of the idea of ex- 
panding the Service to an extent sufficient to make it a nationally 
useful clearing house for information in science and technology. 
It was estimated that to enable the Service to develop in such a way 
as to meet satisfactorily such a conception of it would require an 
annual expenditure on its part of at least $50,000 a year for the next 
few years and $100,000 a year thereafter. It was considered prob- 
able, however, that part of this income could be provided by the 
Service itself from subscriptions for its services. 

Staff.—The present staff provides the services of a chairman and 
a number of scientific associates, technical assistants, clerks, and 
stenographers. However, a part of the time of all the members of 
the staff is taken up by duties connected with the council’s publi- 
cations and other activities so that the actual staff services at present 
available to the Service may be estimated as follows: Chairman,
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one-half time; scientific associates, equivalent to three on full 
time; technical assistants, equivalent to three on full time; clerks 
and stenographers, equivalent to six on full time. 

Miscellaneous request service—During the year nearly 2,000 re- 
quests for scientific information were answered, and in addition a 
large number of intramural requests were cared for. The requests 
are almost equally divided between science and technology. The 
degree of satisfactoriness of the replies to the recipients is indicated 
by the following tabulation of expressions on the part of the ques- 
tioners: Seventy-two per cent satisfactory information or reference; 
25 per cent incomplete but useful replies; 3 per cent ‘no new infor- 
mation;”’ slightly less than 1 per cent “unsatisfactory.” It seems 
clear that the miscellaneous request service is worth fostering, espe- 
cially if the larger plans for the extension of the informational work 

of the Service can be realized. 
Development of informational machinery.—The personnel file of 

persons now engaged in this country in scientific and technologic in- 
vestigation has grown rapidly. It now contains reasonably complete 
and up to date records for about 14,000 such persons. This entire 
file is in process of ‘‘findexing,”’ which, because of the preparation of 
codes for the several sciences and branches of technology and prepa- 
ration of the findex cards, is a very large undertaking. The findexing 
of the records for chemists, physicists, and psychologists is already 
completed. The value and use of this file is indicated by the fact 
that between one-fourth and one-third of all the miscellaneous re- 
quests for information are answered partially or wholly by reference 
to this file. 

Research laboratories file.—A resurvey of American industrial re- 
search laboratories and of their personnel was completed during the 
year and a revised bulletin listing them and giving information con- 
cerning their extent, character, and personnel published. It has been 
the most called-for bulletin issued by the Service. The file is being 
constantly supplemented and kept up to date. 

Library of reference and source books.—About 200 volumes were 
accessioned during the year at a cost of about $1,000. More money, 
at least $2,500 a year, is needed for the proper maintenance of this 
library. 

Bibliographic file and section.—In collaboration with other divisions 
of the council, and with individual specialists in various parts of the 
country, the Service has arranged for the compilation of lists of both 
published and unpublished manuscripts in science and technology. 
A list of manuscript bibliographies for geology and geography has 
already been published, and similar lists for chemistry, physics, and 
mathematics are in press; others are in course of preparation. Lists 
of published bibliographies for geology, physics, chemistry, astron-



REPORT NATIONAL RESEARCH COUNCIL. 47 

omy, and mathematics are well advanced and will be completed and 
published during the coming year. Altogether the progress of this 
important part of the Service's informational machinery hasbeen rapid 
and substantial and the promise of usefulness through it is great, for 
there is no more serious wastage of investigators’ time than in dupli- 
cation of search and listing of references. 

Special survey of informational sources of the world.—The Service in 
connection with the consideration of a possible future considerable 
extension of the scope of its work, arranged with Mr. J. David Thomp- 
son, an expert investigator, to make a special survey of the informa- 
tional sources of the world, in order that the Service and the council 

might have before them during their consideration of the future 
development of the service a needed collection of data concerning 
other important informational organizations. Mr. Thompson’s survey 
was conducted promptly in consultation with officers and members of 
the Service and with various specialists in Washington and New York. 
The survey was made use of by Messrs. Yerkes (chairman of the 

service) and Flinn (chairman of the division of engineering) in con- 

nection with their work of drawing up a plan for the further develop- 
ment and expansion of the service. This plan, approved by formal 
action of the service, was presented to theexecutiveboard of the coun- 
cil at its meeting on April 26, 1922, and referred to a special com- 
mittee appointed to consider it and report back to the board. 

Informational publicatrons.—Much of the work undertaken by the 
Service on special request, or in the development of its informational 
aids, results in the compilation of scientific information which is 
worthy of special circulation by publication. Indeed, issuance of 
informational bulletins and circulars would appear to be one of the 
important special functions of the Service. 

The following are publications issued by the council during the year 
for which the Service is partly or wholly responsible: 

Libraries in the District of Columbia; Scientific Abstracting, being a description 

of methods, by Gordon S. Fulcher; American Research Chemicals, a list of commercial 

sources; Organomagnesium Compounds in Synthetic Chemistry, a bibliography of 

the Grignard reaction, 1900-1921; A partial list of Publications of the National 
Research Council to January 1, 1922; Doctorates Conferred in the Sciences by Ameri- 

can Universities in 1921; Distribution of Graduate Fellowships and Scholarships 

between the Arts and Sciences; Investment in Chemical Education in the United 

States; Informational Needs in Science and Technology; A List of Seismological 

Stations of the World; Research Laboratories in Industrial Establishments of the 
United States, Including Consulting Research Laboratories, second edition, revised 
and enlarged. 

Public announcements concerning the service.—A card announce- 
ment of Research Information Service was printed in an edition of 
5,000 copies and distributed to libraries and similar institutions for 
use on bulletin board. A brief description of the Service was printed as
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12-page folder in an edition of 15,000 copies. This has been supplied 
to chairmen of divisions of the council and is being distributed 
principally in connection with letters. 

Four news announcements relative to special activities of the serv- 
ice have been sent to scientific and technological publications. Free 
advertising space, full page or half page, has been secured irregularly 
in Journal of American Optical Society. One-half page advertising 
space has been purchased in Science for six issues, only one of which 
has appeared. 

The purposes and plans of the Information Service have been 
presented by members of the staff in addresses or demonstrations 
before some 15 scientific and technological audiences. 

Examples of special projects and requests cared for by the service.— 
The service is frequently asked to render services which require rela- 
tively large expenditure of time. Whenever practicable the response 
is favorable. The following list of special projects indicates the va- 
riety and extent of demand. Such tasks as those mentioned use not 
far from one-fourth of the time of the staff: 

Survey of students in chemistry and expenditure for chemical instruction and re- 
search in American institutions, for Chemical Foundation. 

List of research chemicals manufactured in the United States, for American chemists. 

List of American laboratories well supplied with chemical periodicals and check 
list of chemical publications in same, for American chemists. 

Revision and supplementation of council’s list of periodical bibliographies and ab- 

stracts of the world, for publication. 

Compilation of list of doctorates conferred in 1920-21 by American institutions, 
for publication, and supplementation of personnel file. 

Compilation of bibliography on corrosion, for division of research extension. 
Union list of periodicals in the District of Columbia, as a local service. 

Compilation of a bibliography of chemical warfare, for American chemists. 

Preparation of list of scientific instruments and other equipment available for loan 
or exchange, for American investigators. 

Survey of published and unpublished lists of genera and species, for division of 
biology and agriculture. 

Survey of current interest and investigations in problems of sex, for division of 
medical sciences. » 

Statistical study of distribution of research interest and activity in psychology, for 
American psychologists. 

Cooperation with Personnel Research Federation by supplying information. 

Cooperation with division of engineering in conducting survey of highway research. 
Promotion of abstracting and listing of scientific and technological literature 

through preparation of reports, conference, and plans for abstracting. 

A survey of sources of funds for support and encouragement of research, for publi- 
cation. 

Compilation of mental and educational tests for division of anthropology ‘and psy- 
chology. 

Survey of seismological stations of the world in cooperation with geophysical union.
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DIVISION OF PHYSICAL SCIENCES. 

[H. G. Garg, Chairman.] 

(For list of members, see Appendix A.) 

For the year beginning July 1, 1921, the division elected to operate 
with a part-time chairman and a full-time executive secretary. 
Dr. W. E. Tisdale was selected to act in this latter capacity. 

The annual meeting of the division was held in Washington on 
April 23, 1922. At this meeting the division approved the plan for 
the continuance of the activities of special committees as the most 
effective arrangement for promoting the interests of the division. 
As the special appropriation from the Rockefeller Foundation which 
had been available for the support of these committees during the 
years 1919-20 and 1920-21 was exhausted on June 30, 1922, a special 
appropriation of $5,000 was made by the council for the support of 
these committees during the year 1922-23. 

Reports of special commattees.—The division has completed reports 
which have been published in the bulletin series of the council, as 
follows: 

Bulletin No. 5. The quantum theory, by E. P. Adams. 

Bulletin No. 6. Data relating to X-ray spectra, by William Duane. 

Bulletin No. 7. Intensity of emission of X-rays and their reflection from crystals, 
by Bergen Davis; and problems of X-ray emission, by D. L. Webster. 

Bulletin No. 10. Report on photoelectricity, by A. Ll. Hughes. 
Bulletin No. 14. A general survey of the present status of the atomic structure 

problem, by D. IL. Webster and Leigh Page. 

There is now in press manuscript for further bulletins representing 
the work of the following: Committees on acoustics; algebraic num- 
bers; celestial mechanics; celestial mechanics, part II; luminescence; 
mathematical analysis of statistics; physiological optics; theories 
of magnetism; X-ray spectra. 

The chairmen of all the special committees operating under the 
appropriation from the Rockefeller Foundation have made final 
accounting of their expenditures and have returned to the bursar 
of the National Research Council all the moneys held by them under 
this appropriation. 

Revolving fund for mathematical publications.—~The division has 
.secured an appropriation from the council of an additional $1,000 
to be added to the previous appropriation of $500, making a total of 
$1,500 now available in this fund. Efforts are being made to secure 
from outside sources a considerable addition to this amount, in order 
to make possible the publication of certain important mathematical 
books. Under the fund already provided one book is being pub- 
lished through the agency of the Princeton University Press. 

Cooperation with Bureau of Standards.—Arrangements have been 
made with the Bureau of Standards for loaning to university labora-
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tories for a limited period of time apparatus or parts of apparatus 
difficult or impossible to obtain quickly, which are not in use at the. 
time at the bureau. It has been arranged that investigators may 
go to the Bureau of Standards to pursue researches requiring the 
special facilities of the bureau when conditions are such that the 
work could not be carried out otherwise without considerable expense 
or loss of time. 

Duplicates vn astronomical libraries.—A request has been mailed to 
the various astronomical libraries in this country asking for lists of 
duplicate publications held in these libraries, together with informa- 
tion as to which of these duplicates the individual library is willing to 
sell, loan, or exchange. Complete returns are not as yet in this 
office, but it is the intention shortly to mimeograph replies to date 
and distribute, in order to facilitate the sale, loan, or exchange of 
such duplicate publications. 

Collaboration with the research information service.—The division has 
prepared a code for the findex system and has aided in the findexing 
of the physicists in the United States. 

Dr. F. E. Brasch, chief reference librarian of the James Jerome 
Hill Reference Library, St. Paul, Minn., is actively engaged in com- 
piling astronomical bibliographies; Dr. J. B. Shaw, of the University 
of Illinois, is actively engaged in compiling mathematical bibliog- 
raphies; and Dr. Karl K. Darrow is actively engaged in the prepara- 
tion of physics bibliographies. 

National research fellowships in physics and chemistry.—There are 
now 15 active fellows in physics and 22 active fellows in chemistry, 
with definite new appointments of 3 in physics and 6 in chemistry, 
making a total of 18 in physics and 28 in chemistry. There are, in 
addition, two applications which have been referred to board mem- 
bers with power upon which no action has as yet been taken. 

DIVISION OF ENGINEERING. 

[AvrrED D. FunN, Chairman.] 

(For list of members, see Appendix A.) 

Meetings of the division were held in New York at Engineers’ Club 
on September 16, 1921, December 9, 1921, February 14, 1922, and 
April 21, 1922. 

The year ending June 30, 1922, saw substantial work done. The 
fatigue of metals research has yielded definite laws regarding these 
phenomena. Methods, materials, and equipment for welding have 
been improved and the establishment of codes and standards 
advanced. The study of molding sands is beginning to effect 
economies in the foundries. The advisory board on highway 
research has done much to. make researches more widely useful, to
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promote additional research, and to bring together the public authori- 
ties, the technical organizations, and industries interested in the 
many phases of highway transport. In cooperation with the division 
of biology and agriculture the important marine piling investigations 
have been actively begun on all coasts of the country. Several com- 
mittee reports have been published. The division is more effectively 
organized. 

For each main branch of engineering there is an advisory board or 
committee of experts from scientific, engineering, and industrial 
organizations. These advisory committees are available for advice 
to National Research Council and Engineering Foundation in con- 
sideration of proposed projects or of problems arising during a re- 
search. These committees do not meet frequently, but appropriate 
members are consulted by correspondence through the division office. 
Advisory committees are now functioning in civil, mining and metal- 
lurgical, mechanical, electrical, highway, testing, and welding engi- 
neering. 

Each project undertaken is supervised by a research committee, 
whose chairman is an authority. Results are published usually in the 
journal of the engineering society most interested. To stimulate 
interest in research, executives of industries are invited as guests to 
division meetings, ‘business’ is condensed, and time given to speak- 
ers on timely subjects. Abstracts of addresses and discussions are 
published in appropriate journals. : 

Administrative expenses of the division (totaling approximately 
$18,000 for the year) were paid partly by the National Research 
Council and partly by Engineering Foundation. Means for research 
come in general from interested industries, public bodies and organi- 
zations, and, including services of staff engineers, laboratory facilities 
and materials, are estimated to amount to more than $1,000,000 for 
projects in progress during the past year. To facilitate cooperation 
with engineering societies and Engineering Foundation, the division 
has offices in the Engineering Societies Building, New York. 

Advisory board on highway research.—This board, established with 
15 member organizations in November, 1920, has been actively at 
work under the directorship of Dr. W. K. Hatt, professor of civil 
engineering and director of materials testing laboratory in Purdue 
University, who began his special duties with the board in July, 1921, 
with headquarters offices in the council’s rooms and in the office of the 

~ United States Bureau of Public Roads, in Washington. The coun- 
cil’s division of engineering, the Bureau of Public Roads, various 
State highway departments, United States Army, Engineering Foun- 
dation, engineering societies, colleges, and industries are cooperating 
in this project. For the staff necessities of the board about $15,000 

26865°—S. Doc. 285, 67-4—— 5
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were provided for the past fiscal year in addition to services contrib- 
uted from various sources; for the coming year $30,000 will be neces- 
sary. 

The director has traveled widely about the country, giving advice, 
aiding organization of research, and collecting information about 
researches in progress. Data are accumulating rapidly. The high- 
way research census conducted by the board, for which 40 per cent 
of returns have been received, discloses that nearly 400 separate re- 
search projects are under way. Experimental investigations involv- 
ing more than a half million dollars are in progress or authorized by 
Federal and State departments, universities, industries, and other 
organizations. The director has published a notable outline for a 
comprehensive national scheme of highway research. 

Committee on economic theory of highway improvement.—The eco- 
nomic theory of highway improvement is being studied by a special 
committee. Traffic surveys, including important elements formerly 
neglected, are being made on the roads of several States, and will 
later be thoroughly analyzed. A subcommittee on tractive resist- 
ance of roads, supported by the Quartermaster’s Department of the 
United States Army, United States Bureau of Public Roads, the 
States of Massachusetts and Connecticut, Harvard and Yale Univer- 
sities, Massachusetts Institute of Technology, American Road 
Builders’ Association, Portland Cement Manufacturers’ Association, 
Society of Automotive Engineers, and various builders of auto 
trucks, has secured much valuable experimental information, which 
is now being studied. Efforts of the committee are now being 
directed to the designing of instruments which will accurately measure 
various elements entering into the gross tractive resistance of trucks 
under various conditions. 

Marine piling investigations.—Because of the great damage—dam- 
age amounting to millions of dollars—to marine piling and other 
wooden structures in the harbor and bay of San Francisco by “ship- 
worms” (boring mollusks), and at the suggestion of a committee 
organized in San Francisco in July, 1920, the division of engineering, in 
collaboration with the council’s division of biology and agriculture, es- 
tablished a national committee on marine piling investigations, which 
has been very active during the past year under the direction of Col. 
William G. Atwood, formerly of the Engineer Corps of the United States 
Army. In addition a special port committee has been set up in New 
York. Funds to support the investigations have been obtained from 
various interested sources, especially railways with marine terminals. 
Cooperation in service and otherwise has been obtained from the 
United States Departments of Commerce, War, and Navy. Cooper- 
ation has also been assured by the Canadian Government and rail- 
ways. The national committee is giving attention to the engineering,



REPORT NATIONAL RESEARCH COUNCIL. 53 

chemical, and biological phases of the problem of protection. The 
director visited the Pacific coast in May and June and studied closely 
the results of two years’ work by the San Francisco local committee. 

American Bureau of Welding.—This bureau acts as a joint advisory 
board of the division and the American Welding Society on welding 
research and standardization. It has 10 research committees now 
at work on various phases of the welding problem, as electric-arc 
welding, gas welding, resistance welding, welding of storage tanks, 
welded rail joints, standard tests for welds, etc. All of these com- 
mittees have been active during the year, and numerous reports of 
work accomplished have been prepared and published in standard 
engineering journals. 

Committee on heat treatment of carbon steel.—This committee has 
for aim the increase of our now fragmentary knowledge of the influ- 
ence of heat treatment on the mechanical properties of carbon steel, 
and especially to learn the conditions which most advantageously 
set up the sorbitic state, the most valuable for engineering purposes. 
A report embodying the results of much experimental work is now 
in process of preparation. 

Committee on physical changes in iron and steel below the thermal 
critical range.—Work is in steady progress by members of the com- 
mittee or under their direction at the various plants with which they 

are connected. Materials are contributed by the companies and 
tested at their laboratories and at the Bureau of Standards. Valu- 
able reports have been recently prepared and published. 

Commattee on deoxidizers.—This committee is actively investigat- 
ing the fundamental problems involved in the use of deoxidizers in 
steel manufacture. Cooperation has been secured from the manu- 
facturers of deoxidizers and is being sought from the steel industry. 
The first phase of the committee’s work is finished, and a report has 
been published. The second phase is organized and under way. 

Committee on Neumann bands.—The committee is investigating 
the relation (if any) between the speed of rupture of a piece of steel 
and the resulting number of Neumann bands, and whether the pres- 
ence of Neumann bands in metal is evidence of weakness. The 
Army and Navy are cooperating. A report by F. B. Foley and 
S. P. Howell, embodying results and conclusions to date, will be 
published in August by the American Institute of Mining and Metal- 
lurgical Engineers. ‘ 

- Committee on fatigue phenomena of metals.—This is one of the out- 
standing research committees of the division both from the point of 
view of the importance of the problem in hand and of the extent of 
the work actually being done and the financial support obtained for 
it. The work is in charge of Prof. H. F. Moore, of the University 
of Illinois, and most of it is done in the laboratories of the engineer-
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ing experiment station of that university, which has provided expert 
service, laboratory space, and other facilities equivalent in value to 
about $6,000 a year. Engineering Foundation made a grant of 
$15,000 a year for two years beginning November, 1919, work under 
which was completed in October, 1921. In the summer of 1920 the 
General Electric Co. began to contribute an additional $30,000 to 
provide for an extension of the work to include 3 to 3% per cent 
nickel steel. A comprehensive report on the basis of work accom- 
plished was published in October, 1921, as Bulletin No. 124 of the 
University of Illinois engineering experiment station and in March, 
1922, publication No. 4 of Engineering Foundation. ’ A second report 
is in preparation. Active progress in work on the fatigue properties 
of special steels is being made. 

Commattee on uses of tellurium and selentum.—The committee has 
determined the amount of tellurium and selenium possible to produce 
if there were an unlimited market, and has ascertained the present 
uses. The chairman has discovered an unusual solvent, selenium 
oxychloride. A comprehensive report setting forth the methods of 

~ ore extraction of these elements has been prepared and will probably 
be published shortly. This report was written® because certain 
investigations indicated that it was possible by use of selenium and 
tellurium to increase the fuel value of low-grade gasoline, and if such 
use were made the supply would not equal the demand. 

Committee on mew hardness-testing machine.—This committee, 
organized to develop a new machine for testing hardness of metals 
and other substances with higher capacity than the familiar Brinell 
apparatus and the scleroscope, has completed its work and summa- 
rized it in a paper published in July, 1921, in Mechanical Engineering. 

A committee on the general subject of hardness testing of metals 
has secured cooperation from several Government laboratories, 
industrial companies, and individuals and is actively at work. 
Important papers are now being prepared by it for publication. 

Commattee on steel ingots.—This committee, organized during the 
war to determine the best open-hearth practice for the manufacture 
of gun steels and fine steels generally, has completed its work. Its 
report, offering probably the best specifications for acid open-hearth 
practice ever made, was published in January, 1922, by the Ameri- 
can Institute of Mining and Metallurgical Engineers. 

Committee on pulverizing.—This committee for the investigation 
of fundamental problems connected with pulverizing ores and other 
materials has secured cooperation from several universities and from 
the United States Bureau of Mines, which has agreed to assist 
through members of its staff and to pay one-half of the salary of a 
man to devote his whole time to the work of the committee. The 
bureau has requested the committee to act as an advisory commis-
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sion on milling and pulverizing and to select five subjects of investi- 
gation for the Bureau of Mines fellows for 1923. 

Committee on molding sands.—A project for the devising of better 
and more economical methods of the use of molding sands was 
organized under the auspices of the division and has the support of 
the American Foundrymen’s Association and other interested 
industries. Various research subcommittees are at work on special 
parts of the general problem, and already thousands of dollars are 
being saved annually by the foundries of the country by following 
suggestions of the committee. t 

Committee on electrical core losses.—This committee is making an 
effort to reduce the calculation of electrical core losses as well as of 
eddy-current losses to a more rational and scientifically exact basis. 
Four phases of the work are now being conducted by four univer- 
sities—Harvard, Massachusetts Institute of Technology, University 
of Missouri, Washington (St. Louis) —and by the General Electric Co., 
under the supervision of five members of the committee. A number 
of manufacturers are furnishing the services of their engineers and 
the facilities of their laboratories. 

DIVISION OF CHEMISTRY AND CHEMICAL TECHNOLOGY. 

[F. G. CorTrELL, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Rochester, N. Y., 
on April 24, 1922. 

Critical tables of physical and chemical constants.—One of the most 
important undertakings in which the division of chemistry is in- 
terested is that of the compilation and publication of critical tables of 
physical and chemical constants. Dr. E. W. Washburn, professor of 
ceramic chemistry in the University of Illinois, and chairman-elect 
of the council's division of chemistry and chemical technology for 

, 1922-23, has been appointed editor in chief of the tables, and will 
have as chief assistants an associate editor for chemistry and one for 
physics. Satisfactory relationships have also been worked out be- 
tween the Annual Tables of Constants, edited by Dr. Charles Marie 
at Paris, and the Critical Tables, whereby all the material, both pub- 
lished and unpublished, which has been or is being gathered by the 
former board is made immediately available for the use of the latter, 
thus obviating duplication and delay. It should here be recalled 
that both the Annual and the Critical Tables are clearly recognized 
as international undertakings and as such have been taken under the 
official patronage of the International Union of Pure and Applied 
Chemistry and the International Research Council, but the primary 
responsibility for seeing to their successful carrying out is intrusted,
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respectively, to France in the one case and the United States in the 
other. The Annual Tables are much the older project of the two, 
having been issued ever since 1910, thus antedating the formation of 
the Union of Pure and Applied Chemistry and the International 
Research Council themselves, while the project of the Critical Tables 
had its inception at the first meeting of these two bodies in 1919. 

The Annual Tables aim to collect and publish all determinations 
of physical and chemical constants which have appeared anywhere 
during the year but without attempt to compare, weigh, or combine 
any of these data. The Critical Tables, on the other hand, aim to 
review all available data on each constant and from these determine 
and publish the most probable value deducible therefrom. 

Although the general administrative work with regard to both these 
tables of constants has been more closely associated with the division 
of chemistry than any other of the technical divisions of the council, 
it must be fully realized that other divisions, especially physics, 
engineering, and biology and agriculture, are largely, if not equally, 
concerned in the results. In recognition of this fact, the advisory 
committee to American commissioner of International Commission on 
Annual Tables and Numerical Data has been transferred from the 
division of chemistry and chemical technology to be a committee of 
the executive board of the National Research Council, and thus coordi- 
nate with the trustees and the editorial board of the Critical Tables, 
both of which have always reported directly to the executive board. 

Commitlee of ceramic research.—This is a joint committee represent- 
ing the division and the American Ceramic Society. It has outlined 
for the coming year four chief topics for its activities, namely: 
(1) Study of the elements which determine the plastic nature of clay; 

(2) a critical examination of certain methods used in silicate analysis; 

(3) a study of the American pot clays and their proper compounding 
for the production of refractories used in the glass industry; and (4) a 
study of the relationship between crazing and the expansion coeffi- 
cients of bodies and glazes. 

Committee on chemistry of colloids.—This is one of the most widely 
active and productive committees of the division. A symposium on 
colloids was held at the Birmingham meeting of the American Chem- 
ical Society. The chairman of the committee has published a labora- 
tory manual on the chemistry of colloids and has completed a 
bibliography of about 1,600 references which is now ready for 
publication. The committee has been instrumental in arranging for 
lectures on colloid chemistry by specialists at various universities 
and scientific and technical society meetings throughout the country 
and has done much to stimulate attention to the opportunities for 
work in this field in the regular courses of universities and technical 
schools.



REPORT NATIONAL RESEARCH COUNCIL. 57 

Commattee on contact catalysis.—The first report of this committee 
has just appeared in four successive numbers of the Journal of 
Industrial and Engineering Chemistry (April, May, June, and July, 
1922) and will be reprinted as No. 30 of the council’s reprint and 
circular series. Material for a further report is being assembled. 

Committee on methods of organic analysis.—The manuscript for 
the fourth volume of Prof. S. P. Mulliken’s Method for the Identi- 
fication of Pure "Organic Compounds was sent to the printer jin 
October, 1921, but publication has been delayed by printing diffi- 
culties. It is expected that the volume will appear this summer. 
It includes characterization of 3,700 organic compounds belonging 
to 14 combinations of the elements. 

Commattee on preparation of list of research chemicals.—This is a 
joint committee representing the division and the research informa- 
tion service. A revised edition of its first report (issued in Sep- 
tember, 1921, as No. 23 of the council’s reprint and circular series) 
was issued in June, 1922, as No. 35 of the same series. This publi- 
cation lists 80 firms in the United States representing the manu- 
facture of research chemicals. The chemicals listed number about 
2,000. 

Committee on sewage disposal.—This committee having found it 
impracticable under existing conditions to carry out the program 
originally contemplated has been allowed to lapse. 

Committee on publication of war data and information.—This is 
a joint committee representing the division of chemistry and the 
division of Federal relations. The committee has succeeded in 
securing the release for publication of several Government docu- 
ments containing important data and information concerning war 
problems. A sympathetic attitude on the part of both the War and 
Navy Departments exists with respect to the publication of non- 
confidential matter, but progress in the publication of this matter 
must necessarily be slow 

Committee on explosives investigations.— This committee, under the 
chairmanship of Dr. Charles E. Munroe, has been one of the most 
active committees of the division and has completed a great deal 
of work during the last year. Based on the activities of this com- 
mittee, more than a dozen papers have been completed and pub- 
lished during the year and several other papers are completed and 
ready for the printer, while a few others are in an advanced state 
of preparation. The special subjects of the committee's activities 
are: Development of Neumann bands in metal subjected to the 
action of explosives of known characteristics; utilization of surplus 
military explosives; physical constants of TNT, TNA, picric acid, 
and tetryl; the development of insensitiveness in cordeua detonant 
and TNT with age; water storage of explosives; burning of explo-
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sives, particularly in large quantities; premature explosions in oil- 
well shooting; menace in storing carbide with explosives; danger in 
use of low-grade detonators; analytical methods as applied to ex- 
plosives; explosions by influence; deterioration of mercuric fulmi- 
nate; nitrate fires; utilization of surplus detonating devices; the 
explosibility of ammonium compounds. 

National Research fellowships in physics and chemistry.—There are 
now 22 active fellows in chemistry and 15 active fellows in physies, 
with definite new appointments of 6 in chemistry and 3 in physics, 
making a total of 28 in chemistry and 18 in physics. There are, 
in addition, two applications which have been referred to board 
members, with power, upon which no action has as yet been taken. 

DIVISION OF GEOLOGY AND GEOGRAPHY. 

[Epwarp B. MareEWwWSs, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 21 and 22, 1922. 

Government board of surveys and maps.—The division has continued 
its interest during the last year in the development of the United 
States board of surveys and maps, which represents the type of co- 
operative scientific undertaking in which the council is particularly 
interested. This board was established on December 31, 1919, by 
Executive order after the presentation of memorials and considera- 
tion of plans by the National Research Council, Engineering Council, 
‘and other organizations interested in the map-making activities of 
the Federal Government. The number of Federal bureaus now 
represented on the board is 18, and the public is represented by an 
advisory council of 21 selected from various engineering, scientific, 
and other organizations interested in the manufacture and use of maps. 
The chairman of the council’s division of geology and geography has 
been chairman of this advisory council from its inception. : 

Investigation of glacial clays.—At the request of the division, the 
council appropriated $500 for cooperative support of an investigation 
of glacial chronology by Dr. Ernst Antevs through the detailed 
study of laminated clays. With the help of this fund Doctor Antevs 
was able to continue his field work and establish type sections across 
New England and northern New York. Through the assistance of 
the Carnegie Institution of Washington he will be enabled to extend 
his investigations to the clays of the extinct Lakes Bonneville and 
Lahontau in the Great Basin. 

Bibliographies.—The project of securing a list of unpublished bibli- 
ographies on geology and geography has been accomplished, and the 
list published as No. 27 of the council’s reprint and circular series.
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The project, instituted conjointly with the research information 
service, to bring up to date de Margerie’s Bibliography of Geological 
Bibliographies, which appeared about 25 years ago, has been practi- 
cally completed. After an exhaustive search through the geological 
literature, including the complete files of over 300 periodicals, a list 
of about 4,000 entries has been made and cross indexed and the manu- 
script is ready for the press. The need of this compilation and publi- 
cation has been called to the attention of the division by numerous 
working geologists. 

Committee on sedimentation.—The work of the division’s committee 
on sedimentation has enlisted more cooperation and more enthusiasm 
on the part of the workers than any other of the division’s undertak- 
ings. This committee has enlisted the services of geologists of many 
special interests, as oceanographic, petrologic, geophysical, strati- 
graphic, and economic, together with men from other sciences rep- 
resenting interest in the biologic, pedologic, and physical-chemical 
phases of the sedimentation problem. 

The committee has recently submitted to the division a report 
in which are presented by various members outlines of studies in 
sedimentation being carried on in the universities, problems suggested 
by State geologists, a review of investigations being carried on by 
Federal institutions, a bibliography of chemical and” physical re- 
searches, an outline of the field descriptions and suggestions for color 
charts for sedimentary rocks and a full outline for a general treatise 
on sedimentation. Several geologists not members of the committee 
collaborated with the members in the preparation of this report. 

In addition the committee has been able in several instances to 
bring about cooperative research by two or more organizations 
on problems which no single one of them would, or perhaps could, 
have undertaken alone. It has also helped through correspondence 
and conference various isolated workers who have sought advice. Itis 
interesting to note that all of the work of this important and success- 
ful committee has been accomplished without special funds. 

Committee on geography.—The division organized a committee to 
consider the best methods of assisting in the development of geo- 
graphical sciences in America. It has had under its supervision the 
special work of preparing for publication certain geographical data 
accumulated in preparation for the Peace Conference at Versailles. 
This has included especially the preparation of soil vegetation, land 
classification, and rainfall maps of America. With the special as- 
sistance of Messrs. C. F. Marbut, H. L.. Shantz, and J. B. Kincer, the 
manuscript text has been edited and is now ready for publication. 
It will appear probably in October, 1922. This work has been done 
in cooperation with the American Geographical Society and involved 
the financial cooperation of this society and the council.



60 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1922. 

This committee has also undertaken a number of other cooperative: 
projects. One of the most important developments of the year in 
connection with the committee’s work is the close cooperation 

~ which has been set up between the committee and the educational 
committee of the Association of American Geographers. Through 
this cooperation several definite plans for facilitating geographical 
research have been formulated. 

Miscellaneous activities.—Recently the division of States relations 
requested the assistance of this division in a study of the organiza- 
tion of the work of State geological surveys, especially as regards re- 
search in cooperation with other agencies. This compilation has 
been completed and was presented to the division of States relations 
at its annual meeting on May 23. ; 

Through the cordial relations which have been set up between the 
division and the Military Intelligence Division of the Army, a number 
of Russian general staff maps were secured for use of the important 
Roy Chapman Andrews expedition to Mongolia in the interests of the 
American Museum of Natural History. 

A lengthy list of books on geology and geography was supplied to 
the newly opened James Jerome Hill Reference Library, of St. Paul. 
In the preparation of this list the division had the collaboration of 
the American Geographical Society and the National Geographic 
Society. 

DIVISION OF MEDICAL SCIENCES. 

[V. C. VaueHAN, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 24, 1922. 

Fellowships vn medicine.—The most important new undertaking 
of the division during the last year has been its assumption of the 
responsibility of administering an appropriation, made jointly by 
the Rockefeller Foundation and the General Education Board, of 

$500,000, to be expended through five years at a rate of not more 
than $100,000 a year, for the maintenance of fellowships in medicine. 
The immediate administration of the fellowships has been placed in 
the hands of a special board, selected by the division, of eight men 
eminent in medical investigation and teaching, of which board the 
chairman of the division is ex officio chairman. 

The following general statement has been made by the board to 
indicate the special purpose of the fellowships and the conditions 
under which they will be awarded: 

(a) The chief purpose of these fellowships is to fit men and women for teaching in 
medical schools; (b) all branches of medicine, both preventive and curative, shall 

be open to those who seek the fellowships; (¢) the fellowships are open to citizens of
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both sexes of the United States and Canada; (d) applicants must have an M. D. or a 

Ph. D. degree or qualifications equivalent to that indicated by the possession of one 
of these degrees; (¢) the stipend is to be determined by the medical fellowship board 
in each individual case; (f) the fellowships are not granted to institutions, and the 

fellow elects, with the approval of the board, the place where and the man or men 
under whom he will do his work. : 

Up to June 30, 1922, 13 fellowships had been awarded. 
Research on sex problems.—At the invitation of the Bureau of 

Social Hygiene, the division interested itself in the matter of organ- 
izing a series of scientific investigations relating to fundamental sex 
problems in the fields of morphology, physiology, and psychology. 
With the financial aid of a gift of $1,000, a conference of a dozen 
competent scientific men and women interested in such problems 
was held in the council’s rooms in Washington on October 29, 1921. 
This conference recommended that investigations relating to these 
problems be undertaken under the auspices and general direction 
of the division of medical sciences of the council with the cooper- 
ation of the Bureau of Social Hygiene, and that a permanent 
board be set up by the division to have immediate charge of the 
investigations. Mr. John D. Rockefeller, jr., offered to make avail- 
able to the special board, through the council, the sum of $25,000 to 
meet the expenses of these investigations during the year July 1, 
1922, to June 30, 1923. Such a board was accordingly organized, 
consisting of the following specialists: Dr. W. B. Cannon, professor 
of physiology in Harvard Medical School; Dr. E. G. Conklin, pro- 
fessor of zoology, Princeton University; Dr. Katherine B. Dayvis, 
of the Bureau of Social Hygiene; Dr. T. W. Salmon, of the Society 
of Social Hygiene and professor of psychiatry in the College of 
Physicians and Surgeons, Columbia University; and Dr. R. M. 
Yerkes, of the National Research Council, and some time professor of 
psychology in Harvard University. Doctor Yerkes was made chair- 
man of the board and Mr. Earl F. Zinn, of the Bureau of Social 
Hygiene, was appointed a salaried full-time executive secretary of 
the board. 

Study of goiter.—In September, 1921, the chairman of the division 
began to abstract the literature in the Surgeon General's library 
bearing on the prevalence and distribution of goiter in North America. 
This abstract as far as completed is now in the records of the division. 
An arrangement was made with Surgeon General Ireland by which 
charts and maps showing the percentage of rejections from Army 
service in the draft districts of various States for (a) simple goiter, 
(b) exophthalmic goiter were prepared. Prof. David C. Hall, of the 
University of the State of Washington, has supplied the division 
with a map of that State giving the distribution of goiter by counties 
as indicated by the examination of students entering the university. 
The division now has in its records three maps of the State of Washing-
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ton indicating interesting facts with regard to the occurrence of 
goiter in that State. Map No. 1 gives the distribution of goiter 
among students, male and female, of an average age of 20 years, as 
distributed among the different counties of the State. Map No. 2 
gives the percentage of rejections for simple goiter in the draft during 
the World War in the different draft districts of the State. Map 
No. 3 gives the same distribution for exophthalmic goiter. The 
division has asked the council to authorize the appointment of a 
special commission to prosecute further this study. 

Tuberculosis death certificates in Colorado.—In December, 1921, 
the council, on recommendation of the division, appropriated $1,000 
to be used by the Denver Sanatorium Association in a study of the 
death certificates of persons dying from tuberculosis in Colorado 
during the past 12 years. This work is being prosecuted under the 
immediate direction of Dr. Henry Sewall, of Denver. The object of 
this study is to make some contribution toward a solution of the 
important problem of the relation of climate to tuberculosis. If the 
present study in Colorado gives indications of apparent value, it is 
proposed to carry on similar investigations in other parts of the 
country. 

Study of heart disease.—At the suggestion of Drs. Lewis A. Conner 
and Alfred E. Cohn, the division called a special meeting of its execu- 
tive committee to consider, in collaboration with Doctors Conner and 
Cohn, a plan of research proposed by the Association for the Preven- 
tion and Relief of Heart Disease. This plan has as principal features 
the following: (a) To clarify phases in the incidence, etiology, and 
therapeutics of heart disease; (b) to obtain data for an economic bear- 

ing in patients suffering from clinical heart disease; (¢) to afford 
opportunity for the study of certain clinical problems. The plan as 
proposed calls for a budget of $18,000 to be expended in the next 
12 months. This plan was approved by the division and steps have 
been taken to secure the funds necessary for its carrying out. 

Vestibular research.—In collaboration with the divisions of anthro- 
pology and psychology and of biology and agriculture, the division 
of medical sciences has taken part in the general direction of a re- 
search, called vestibular research, looking toward the solution of 
certain problems in aviation, which problems require for their solu- 
tion an accurate analysis of the functions of equilibrium. The 
direction of the investigations is under the immediate charge of a 
special committee consisting of Dr. J. Gordon Wilson, professor of 
otology, Northwestern University, chairman; Dr. Raymond Dodge, 
professor of psychology, Wesleyan University; Dr. F. H. Pike, 
associate professor of physiology, University of Chicago; and the 
chairmen of the council’s divisions of anthropology and psychology 
and of biology and agriculture and of medical sciences. The work
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already accomplished in this research and the work under way are 
explained later in this report under the discussion of the activities of 
the division of anthropology and psychology. 

Study of the relation between atmosphere and man.—This is an 
investigation carried on with the collaboration of the division of 
biology and agriculture. In January, 1922, a special committee 
was appointed, consisting of Dr. Ellsworth Huntington, research 
associate in geography, Yale University, chairman; J. Arthur Harris, 
botanical investigator, Station for Experimental Evolution, Carnegie 
Institution; C. E. McClung, professor of zoology, University of Penn- 
sylvania; Raymond Pearl, professor of biometry and vital statistics, 
Johns Hopkins University; L. R. Jones, professor of plant pathology, 
University of Wisconsin; and the chairman of the division; as a 
result of which, investigations have been set under way through the 
cooperation of various factories and with financial support from 
various sources. 

Standardization of biological stains.—This is a project being carried 
on primarily under the general direction of the division of biology 
and agriculture, but in which the division of medical sciences has 
been asked to cooperate. A special committee was appointed com- 
posed of Dr. H. J. Conn, associate bacteriologist, agricultural experi- 
ment station, Geneva, N. Y., chairman; S. I. Kornhauser, professor 
of zoology, Denison University; F. B. Mallory, pathologist, Boston 
City Hospital; F. G. Novy, professor of bacteriology, University of 
Michigan; and L. W. Sharp, assistant professor of botany, Cornell 
University. Doctors Mallory and Novy are special representatives 
of the division on this committee. Certain investigations in connec- 
tion with this general project have been actively carried forward and 
preliminary reports of results published. Other details concerning 
this investigation will be found later in this report under the dis- 
cussion of the activities of the division of biology and agriculture. 

DIVISION OF BIOLOGY AND AGRICULTURE. 

[L. R.- Jones, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington April 
22, 1922. 

This division has undertaken an exceptionally large number of 
projects, of which a classified list indicates that 7 may be looked on 
as completed and 25 as under way. In addition three new ones are 
projected and several others have been submitted for consideration. 

Federation of biological societies.—One of the most interesting and 
important recent activities of the division has been in connection 
with a proposed federation of national biological societies for the



64 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1922. 

purpose of bringing to bear the combined attention and influence 
of all American working biologists, who are estimated to be at least 
6,000 in number, on undertakings of importance and common interest 
to all these biologists. An example of such possible and needed 
undertakings is the much-discussed one of an improvement in pub- 
lication facilities and the development of a journal for biological 
abstracts, to cover all biological journals and miscellaneous publica- 
tions, both American and foreign. Progress in connection with this 
federation has been active and positive. Under the sponsorship of 
the council and division, two conferences have been held during the 
year, one at Toronto in December, 1921, and one at Washington in 
April, 1922. At the Washington conference accredited representa- 
tives of 18 national biological societies and of the 4 biological sec- 
tions of the American Association for the Advancement of Science 
were present. At this conference arrangements were made for 
setting up a council of the federation consisting of two representa- 
tives of each society and the appointment by this council of an 
executive committee. A special joint committee on publications, 
representing the federation and the council’s division of biology and 
agriculture was provided for. 

Botanical abstracts.—The council at the recommendation of the 
division has, in addition to making certain grants of money, arranged 
to bring the bibliographic and editorial office of botanical abstracts 
to Washington, giving its office housing space in the council’s rooms 
and providing for editorial and clerical assistance for 18 months 
beginning February 1, 1922. Dr. J. R. Schramm, editor of Botanical 
Abstracts, gives part of his time to work as scientific associate of the 
research information service and as executive secretary of this 
division. : 

Forestry projects.—The projects of this division relating to forestry, 
which are under the immediate administration of the special com- 
mittee on forestry, have been pushed actively during the past year. 

~ Work on reforestation of cut-over lands and improved methods of 
silviculture have been carried on in 10 Southern States. This work 
will probably be concluded in the fall of 1922, and the field data 
worked up to form a report. Arrangement has been made for 
publication of a remarkable collection of international forestry 
statistics by the McGraw Hill Book Co. 

Sulphur fellowships.—At the recommendation of the division, the ° 
council has accepted a gift from the Texas Gulf Sulphur Co. of $10,000 
to be used for the maintenance of a series of research fellowships for 
studies on the agricultural uses of sulphur. Eight such fellowships 
have been established and appointments made for most of them. 

Sigma Xi fellowships.—As a result of a small grant made by the 
council to the Sigma Xi Society in 1921 to promote its endeavors to 

h}
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establish research fellowships in biology, funds have been secured 
by the society enabling it to offer several fellowships at a minimum 
of $1,600 each. 

Standardization of biological stains.—This work is directed by a 
special committee representing the division, the Society of American 
Bacteriologists, Botanical Society of America, and American Society 
of Zoologists, together with representatives of the medical sciences. 
The work has been in active progress under the direction of Dr. H. J. 
Conn, of Geneva, with the aid of a grant of $1,000 from the Chemical 
Foundation. (See also under division of medical sciences.) 

Biological relations of insects to flowers.—An investigation of the 
biological relations of insects to flowers, through the cooperative 
efforts of the division, the American Museum of Natural History, 
Cornell University, and the University of Colorado, has been under- 
taken and field work is now in progress in Colorado. The investi- 
gators include botanists, entomologists, and physicists. 

Advisory board of the American Institute of Baking.—Closer coopera- 
tion between the American Institute of Baking and an advisory board 
set up at its request by the division has been established during the 
year. Under the supervision of Doctor Prescott, of the board, a 
study of mold infection of breads has been undertaken in his labora- 
tory at the Massachusetts Institute of Technology. During the past 
year the institute has transferred its headquarters from Minneapolis 
to Chicago. One of its chief aims is to enlist the interest of graduate 
students in chemistry in the possibility of devoting their energy to 
problems of technical interest to the baking industry. Cooperative 
relations have already been established by the institute with several 
universities. 

Food and nutrition projects.—One of the main pieces of work de- 
veloped under the auspices of the committee on food and nutrition is 
that on the calcium of magnesium metabolism in women under- 
taken under the direction of Dr. Jean Bogert at the Kansas State 
Agricultural College. The work which was being done in animal 
nutrition under the supervision of the late Dr. H. P. Armsby, at 
Pennsylvania State College, is being continued under the direction of 
Prof. E. B. Forbes, of the same college. Preliminary results have 
already been published in the bulletin series of the council. 

A special undertaking in connection with food-products investiga- 
tion with the aid of funds donated by the Glass Container Association 
of America is an investigation of proper methods for determining 
the number and character of contaminating microorganisms affect- 
ing food products. Part of the work has been developed under the 
direction of Dr. R. S. Breed, of the Geneva Agricultural Experiment 
Station, and a report on this work is now being prepared for publi- 
cation.
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Investigations on the atmosphere and man.—With some financial 
support from the council, used especially for development and pro- 
motion work, the committee on atmosphere and man has been able 
to find additional financial support and to effect cooperative rela- 
tions with various factories in which it is proposed to make investiga- 
tions of the relation of atmosphere to the efficiency of the workers. 
Some of this work is already under way. (See also under division of 
medical sciences.) 

Catalogue of unpublished Bibliograplichi mn Biology. —Active work has 
been under way for several months on the preparation of a catalogue 
of unpublished bibliographies in biology. 

Contagious abortion.—In connection with the contagious abortion 
project, a project undertaken jointly with the division of medical 
sciences, a committee has been appointed to coordinate the activities 
of the cooperating workers, including veterinarians, bacteriologists, 
etc., on this investigation. 

Rust project.—The project for the bringing to completion, under 
the sponsorship of the division, of Dr. J. C. Arthur's important 
monograph on the North American rusts has enlisted the cooperative 
efforts of the United States Department of Agriculture, Purdue 
University, Pennsylvania State College, and Virginia Polytechnic 
Institute. A representative from each of these State institutions is 
to cooperate with Dr. Arthur in advancing this work. 

Marine piling wnvestigations.—This project, undertaken by the 
joint efforts of the division and the division of engineering, is one of 
the large projects of the council and is actively under way. (For 
special reference to it see division of engineering in this report.) 

Conferences.—The division lays special stress upon the value of 
conferences on important biological problems and it has sponsored a 
number of these conferences during the year, notably a conference 
on biophysical problems, a genetics conference, a conference on con- 
tagious abortion, and conferences dealing with a federation of 
American biological societies. Certain of these conferences have - 
already been referred to in connection with the special projects of 
the division. 

DIVISION OF ANTHROPOLOGY AND PSYCHOLOGY. 

[Carn E. SEAsHORE, Chairman.] 

(For list of members, see Appendix A.) 

The annual meeting of the division was held in Washington on 
April 25, 1922. 

Corgference on anthropological problems.—On September 24, 1921, 
a «conference of distinguished specialists, including psychologists,
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medical men, and general biologists, was held in New York to con- 
sider the question: 

From the point of view of applied racial psychology and anthropology to-day, 
what are the most timely and promising scientific projects of a basic nature that the 
division of anthropology and psychology of the National Research Council should 
attempt to formulate and foster? 

A considerable variety of suggestions was made, of which five were 
generally approved for special consideration and active attention 
by the division, as follows: 

1. The formulation of a procedure for the testing of fitness of prospective immigrants 

through the consulates of the various countries sending in immigrants on the 5 per 

cent basis. If there is to be a selection, there is no reason why we should not establish 

a preferential list, where more than the 5 per cent quota apply, and establish important 
minimum standards within the quota. 

2. A consideration of the needs of vital statistics on the mental side of man for the 

purpose of encouraging census authorities and various voluntary organizations to 

insert certain desired items in their census or surveys, and to establish uniform pro- 

cedure in the collection of these data. 

3. The specification and standardization of the basic mental tests that should be 
observed, measured, and recorded in the comparison of races and other social groups. 
At the present time there is no consensus of opinion as to which traits are most sig- 

nificant, and there is no well-established technique of procedure. 
4. The inheritance of mental traits: This is involved in many projects, and it may 

be well to give directions to a number of interests working in this field at the present 
time. 

5. A review of the motives and mental conditions that tend to produce crime in 
this country, the object being to reveal the importance of the instinctive intellectual 

and mental forces which may be employed in the suppression of crime and the reduc- 
tion of social unrest. 

Commattee on State archeological surveys.—The work of this com- 
mittee during the year falls under two main heads: (1) Developing 
a plan for surveys in the Mississippi Valley and the formulation of 
technique for field work, and (2) the stimulation of activities in the 

several States. The committee has been able to arrange for the 
starting of surveys in Indiana, Iowa, and Missouri. The outlook 
is good for the initiation of a survey in Illinois. Other States are 
being approached. A handbook on State archaeological surveys is 
being prepared by the committee. | 

Psychological abstracts.—The division has had for some time a 
committee on the initiation of a journal of psychological abstracts. 
In the light of the development of the plan for establishing a national 
federation of biological societies (see under division of biology and 
agriculture) and the probable founding by this federation of a journal 
of biological abstracts, the division has discharged this committee 
and set up a special committee on psychological abstracts for the 
purpose of cooperating with the federation of biological societies 
in order to standardize abstracts, encourage journals to require and 
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print authors’ abstracts, and develop a single cooperative agency 
through which all biological (including psychological) abstracts 
shall be published. 

National intelligence tests.—The work during the past year of this 
important committee—whose earlier work resulted in the prepara- 
tion of a set of national intelligence tests for school children, pub- 
lished and distributed by hundreds of thousands to the schools of 
the country by the World Book Co., of Yonkers, N. Y.—has been 
largely routine. Through the World Book Co. the committee issued 
in May, 1921, a supplement to the manual of directions and later 
in the summer a revised edition. All royalties arising from these 
publications are devoted to financing the further work of the 
committee. 

Material has been collected for the establishment of norms and the 
revision of old norms, taking into account geographical distribution, 
sex difference, and practice and methods of converting scores into 
“mental age” scores. 

College entrance tests.—The division has set up a committee on 
college entrance tests, which is instructed to prepare for publication 
an annual survey of the subject. 

Superior attarnment of college students.—In collaboration with the 
division of educational relations the chairman of the division has 
taken an active part in planning and carrying on a special study of 
the problem of the college and university student of superior attain- 
ment, or the “gifted student,” as he has been called. In this con- 
nection the chairman has written an “open letter to college seniors” 
calling attention to the opportunities open to competent students for 
careers in scholarship and research. Over 15,000 copies of this “open 
letter” have been provided college deans-and special faculty commit- 
tees, at their specific request, for distribution to members of gradu- 
ating classes. The chairman has also prepared a bulletin on 
“Psychology as a career” and another on ‘The sectioning of classes 
on the basis of ability,” both of which have been given a wide circu- 
lation. Dr. Clark Wissler, curator of anthropology in the American 
Museum of Natural History and member of the division, has prepared 
a bulletin on ““ Anthropology as a career,” which has been published. 
(For further account of the work of the council in connection with 

the problem of the gifted student see Division of Educational Rela- 
tions in this report.) 

Commattee on vestibular research.—The committee on vestibular 
research, a joint committee of three divisions of the council, of which 
the division of anthropology and psychology is one, is unusual in 
character by reason of the fact that each member of the committee 
is personally actively engaged in cooperative research on the problem 
before the committee. The special efforts of the committee are
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directed toward ‘a solution of the problem of animal equilibrium, 
especially the equilibrium of aviators. The reputed relation of the 
vestibule of the ear, including the semicircular canals, to equilibrium 
directs the work of the committee largely toward an investigation of 
this vestibule, and hence gives the committee its name. 

One of the main problems of flying is the problem of balancing in 
the air. The factors which enter into balancing are complex and but 
partially known. Three known factors are recognized, the eye, the 
ear, the joint, muscle, and pressure sensations. Excessive stimuli 
from at least two of these, the eye and the ear, will result in vertigo. 
Any or all of these factors may give faulty information, which would 
tend to produce faulty control of the machine and possible disaster. 
The causes of this false information are known only in part. Faulty 
reactions while flying may also come from temporary pathological 
causes; for instance, blockage of the tube to the ear. These, if 
recognized, could be guarded against. 

Statistics published by the United States War Department show 
that 96 per cent of fatalities during flying were due to faults or circum- 
stances directly connected with the pilot, circumstances connected 
with an uncorrected maneuver, or a loss of control. 

The purpose of this committee is not only to study the factors which 
enter into balancing but to study the factors which disturb this 
balance, and, if possible, to ascertain how to rectify such errors. 
Since certain individuals have their balance easily upset, the commit- 
tee would study which particular factor or factors are at fault. 

The researches of the committee are actively under way. Certain 
financial support has been given the committee by the council. 
(See also under Division of Medical Sciences.) 
Immagration problems.—As a result of correspondence initiated by 

Dr. Robert DeC. Ward, of Harvard, informal conferences have been 
held with persons interested in the scientific approach to the problem 
of selective immigration, and there seems to be general agreement 
that a conference on this subject should be called early in the fall. 
This conference might meet in two divisions: First, a general con- 
ference made up of representatives of those in charge of the immigra- 
tion examinations, Doctor Pierce, the Commissioner of Immigration, 
and the chairman of the Immigration Committees in the Senate and 
House, respectively, Professor Yerkes, Doctor Ward, and the chairman 
of this division. The object of this preliminary conference should be 
to establish cordial relations with those who are charged with the 
administration of the service. This might then be followed up by 
the organization of a smaller committee to consider the technical 
work of surveying methods of examination, aims and principles of 
selection, and cooperation with those engaged in the promotion of 
legislation.
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Committee on stabilizing of scientific funds.—The chairman of the 
division has given much time during the year to the general problem 
of ways and means of encouraging and safeguarding funds for re- 
search. The history of permanent endowments for charity and 
science is tragic, in that most of the charters have been the creations 
of chance or some freakish notion which renders the purpose to be 
served impracticable and the custody of the funds unsafe. All this 
is very discouraging to those who desire to set aside money on a 
large scale in the interest of science. It is therefore clear that the 
National Research Council has a very important duty and responsi- 
bility for the undertaking of thorough investigations of the history 
of methods of organizing funds, the legal aspects, and methods of 
popularizing and promoting this interest in a business-like manner 
for the encouragement of gifts, their establishment on sound business 
principles, and their designation for permanently useful purposes. 

One of the results of the chairman’s study of this problem is a 
tentative proposal called “The elector plan for the administration of 
research funds,” prepared by him personally with the advice of the 
committee on the subject consisting of President James R. Angell, 
Dr. Simon Flexner, and Dr. Charles D. Walcott. 

Cooperation with other dwistons.—In addition to the cooperation of 
the division with other divisions of the council on projects already 
mentioned, the division has cooperated with the divisions of medical 
sciences and biology and agriculture in two other projects, namely: 
Scientific research in problems of sex (see division of medical sciences 

in this report) and the relations of atmosphere and man (see division 
of biology and agriculture in this report).
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Committee on building plans: Chairman, George E. Hale; Gano Dunn, H. E. 
Howe, Vernon Kellogg, John C. Merriam, R. A. Millikan, A. A. Noyes, Augustus 
Trowbridge, Charles D. Walcott, with H. S. Pritchett in an advisory capacity, repre- 

senting the Carnegie Corporation. 

Committee on building stone (with reference to new building): Chairman, Charles 
D. Walcott; Vernon Kellogg, John C. Merriam. 

Committee on finance: Chairman, John C. Merriam; John Y Carty, Gano Dunn, 
H. G. Gale, George E. Hale, H. E. Howe, Vernon Kellogg. 

Committee on organization and budget: Chairman, H. E. Howe; Vernon Kellogg, 
F. L. Ransome. 

Promotion committee: Chairman, H. E. Howe; Paul Moore. 
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Committee on Concilium Bibliographicum: Chairman, Vernon Kellogg; L. R. 
Jones, J. R. Schramm, Robert M. Yerkes. 

Committee on conservation of natural resources (acting as the Research Council 
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Vernon Kellogg, C. E. McClung.
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Committee to consider various phases of industrial research: Chairman, Gano 
Dunn; Comfort A. Adams, John J. Carty, George E. Hale, H. E. Howe. 
Committee on cooperation with Research Corporation: Chairman, F. G. Cottrell; 

H. E. Howe, Augustus Trowbridge, Robert M. Yerkes. 

Committee on Federal grants for research: Chairman, Vernon Kellogg; John J. 
Carty, Gano Dunn, S. W. Stratton, Charles D. Walcott, Robert M. Yerkes. 

Committee on filing of sealed documents: Chairman, Paul Brockett; F. G. Cottrell, 
H. E. Howe. 

Committee on Patent Office: Chairman, I. H. Baekeland, honorary professor of 

chemical engineering, Columbia University; residence, Yonkers, N. Y.; secretary, 
Edwin J. Prindle, 111 Broadway, New York City; W. F. Durand, Thomas Ewing, 
Frederick P. Fish, Reid Hunt, R. A. Millikan, M. I. Pupin, S. W. Stratton, C. P. 

Townsend. 
Trustees for the publication of International Critical Tables: Chairman, George P. 

Adamson, president, General Chemical Co., 25 Broad Street, New York City; secre- 
tary, W. M. Corse; H. E. Howe, Edward P. Hyde, Hugh K. Moore, Charles L. Reese, 

Julius Stieglitz. 
Editorial board for publication of International Critical Tables: George K. Burgess, 

Saul Dushman, John Johnston, C. E. K. Mees, C. E. Mendenhall, R. B. Moore. 

Executive committee of the American Geophysical Union: Chairman, William 
Bowie, Chief, Division of Geodesy, United States Coast and Geodetic Survey, Wash- 
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Humphreys, professor of meteorological physics, United States Weather Bureau, 
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H. G. Gale, professor of physics, University of Chicago; chairman, division of phy- 
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EX OFFICIO. 

Robert M. Yerkes, chairman, research information service, National Research 
Council, Washington, D. C. 

The President of the United States, on the recommendation of the president of the 
National Academy of Sciences, acting as chairman of the division of federal relations 
of the National Research Council, has designated the following representatives of the 
various departments to act as members of this division: 

DEPARTMENT OF STATE. 

Wilbur J. Carr, Director, Consular Service. 

DEPARTMENT OF THE TREASURY. 

J. W. Schereschewsky, Assistant Surgeon General, Public Health Service.
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DEPARTMENT OF WAR. 

Lieut. Col. Edward T. Donnelly, General Staff, United States Army. 
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Brig. Gen. A. A. Fries, Chief, Chemical Warfare Service, United States Army. 

DEPARTMENT OF JUSTICE. 
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POST OFFICE DEPARTMENT. 

Joseph Stewart, special assistant to the Attorney General. 

DEPARTMENT OF THE NAVY. 

Director, Intelligence Division, Office of Naval Operations, United States Navy. 

Superintendent, Naval Observatory, Bureau of Navigation, United States Navy. 
Rear Admiral Luther E. Gregory, Chief, Bureau of Yards and Docks, United States 

Navy. 
, Bureau of Ordnance, United States Navy. 

Rear Admiral D. W. Taylor, Chief Constructor of the Navy, and Chief, Bureau of 
Construction and Repair, United States Navy. 

Rear Admiral R. S. Griffin, Chief, Bureau of Engineering, United States Navy. - 
Rear Admiral Edward R. Stitt, Surgeon General, and Chief, Bureau of Medicine 

and Surgery, United States Navy. 

  

DEPARTMENT OF THE INTERIOR. 

William A. Kinnan, First Assistant Commissioner of Patents, Patent Office. 
George F. Zook, specialist in higher education, Bureau of Education. 
George Otis Smith, Director, Geological Survey. 
A. P. Davis, Director, Reclamation Service. 
H. Foster Bain, Director, Bureau of Mines. 

DEPARTMENT OF AGRICULTURE. 

C. F. Marvin, Chief, Weather Bureau. 
J. R. Mohler, Chief, Bureau of Animal Industry. 

Karl F. Kellerman, Physiologist and Associate Chief, Bureau of Plant Industry. 
E. H. Clapp, Assistant Forester, Forest Service. 
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Milton Whitney, Chief, Bureau of Soils. 
L. O. Howard, Entomologist and Chief, Bureau of Entomology. 
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T. H. MacDonald, Chief, Bureau of Public Roads. 
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S. W. Stratton, Director, Bureau of Standards. 
Hugh M. Smith, Commissioner, Bureau of Fisheries. 

William Bowie, Chief, Division of Geodesy, Coast and Geodetic Survey.
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DEPARTMENT OF LABOR. 

Ethelbert Stewart, Commissioner, Bureau of Labor Statistics. 

SMITHSONIAN INSTITUTION. : 

Charles D. Walcott, Secretary, Smithsonian Institution; president, National Acad- 
emy of Sciences, Washington, D. C. 

COMMITTEES. 

Committee on relations between scientific agencies in State and Federal Govern- 
ments (joint committee with division of States relations): Chairman of the joint com- 

mittee and of the section of the division of Federal relations, E. W. Allen, Chief 

Office of Experiment Stations, United States Department of Agriculture, Washington, 
D. C. 

Committee on Scope of Government Service: Chairman, H. Foster Bain. 
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Chairman, R. A. Millikan. 
Vice chairman, Wilbur J. Carr. 
Vice chairman, Vernon Kellogg. 

Secretary, Albert L. Barrows. 

EXECUTIVE COMMITTEE. 

Chairman, R. A. Millikan; vice chairmen, Wilbur J. Carr and Vernon Kellogg; 
William Bowie, George E. Hale, John C. Merriam, Augustus Trowbridge.. 

MEMBERS OF THE DIVISION, 

EX OFFICIO. 

Charles D. Walcott, president, National Academy of Sciences; secretary, Smith- 
gonian Institution, Washington, D. C. 

R. A. Millikan, foreign secretary, National Academy of Sciences; director, Norman 
Bridge Laboratory of Physics, California Institute of Technology, Pasadena, Calif. 

Chairman of the executive board of the National Research Council and chairmen 
of all divisions. : 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 

Burton E. Livingston, professor of plant phyisology and director laboratory of plant 
physiology, Johns Hopkins University; permanent secretary, American Association 
for the Advancement of Science, Washington, D. C. 

AMERICAN ACADEMY OF ARTS AND SCIENCES. 

A. A. Noyes, director of chemical research, California Institute of Technology, 
Pasadena, Calif. 

AMERICAN PHILOSOPHICAL SOCIETY. 

Robert W. Wood, professor of experimental physics, Johns Hopkins University, 

Baltimore, Md. 
DEPARTMENT OF STATE. 

Wilbur J. Carr, director, Consular Service, United States Department of State, 

Washington, D. C. 

MILITARY INTELLIGENCE DIVISION, UNITED STATES ARMY. 

Lieut. Col. W. B. Graham, Military Intelligence Division, United States Army, 
Washington, D. C. :
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INTELLIGENCE DIVISION, OFFICE OF NAVAL OPERATIONS, UNITED STATES NAVY. 

Capt. Luke McNamee, chief, intelligence division, office of Naval Operations, 

United States Navy, Washington, D. C. 

INTERNATIONAL ASTRONOMICAL UNION. 

W. W. Campbell, vice president, International Astronomical Union; chairman, 
executive committee of American section; director, Lick Observatory, University of 

of California, Mount Hamilton, Calif. : 

INTERNATIONAL GEODETIC AND GEOPHYSICAL UNION. 

William Bowie, president, section on geodesy, International Geodetic and Geo- 
physical Union; chairman, American Geophysical Union; chairman, section on 

Geodesy; chief, Division of Geodesy, United States Coast and Geodetic Survey, 
Washington, D. C. 

C. F. Marvin, secretary, section on meteorology, International Geodetic and Geo- 
physical Union; chairman, section on meteorology, American Geophysical Union; 

Chief, United States Weather Bureau, Washington, D. C. 
Louis A. Bauer, secretary, section on terrestrial magnetism and electricity, Inter- 

national Geodetic and Geophysical Union; vice chairman, American Geophysical 

Union; chairman, section on terrestrial magnetism and electricity; director, depart- 

ment of terrestrial magnetism, Carnegie Institution of Washington, Washington, D. C. 
G. W,. Littlehales, member executive committee, section on physical oceanog- 

raphy, International Geodetic and Geophysical Union; chairman, section on physical 
oceanography, American Geophysical Union; hydrographic engineer, United States 
Hydrographic Office, Washington, D. C. 

H. S. Washington, vice president, section on volcanology, International Geodetic 

and Geophysical Union; chairman, section on volcanology, American Geophysical 
Union; petrologist, Geophysical Laboratory, Carnegie Institution of Washington, 

Washington, D. C. 

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY. 

F. G. Cottrell, chairman, division of chemistry and chemical technology, National 

Research Council, Washington, D. C. 

INTERNATIONAL MATHEMATICAL UNION. 

L. E. Dickson, professor of mathematics, University of Chicago, Chicago, Ill. 

INTERNATIONAL UNION OF SCIENTIFIC RADIO TELEGRAPHY. 

Louis W. Austin, head of United States Naval Radio Research Laboratory, 

Washington, D. C. 

INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES. 

S. W. Stratton, director, United States Bureau of Standards, Washington, D. C. 

INTERNATIONAL STANDARDIZATION COMMISSION. 

Comfort A. Adams, chairman, American committee; Lawrence professor of engineer- 

ing, Harvard University, Cambridge, Mass. 

INTERNATIONAL ELECTROTECHNICAL COMMISSION. 

‘C. O. Mailloux, president, United States national committee, 111 Fifth Avenue, 

New York City. 

INTERNATIONAL COMMISSION ON ILLUMINATION. 

Edward P. Hyde, director, Nela Research Laboratory, General Electric Co., Nela 

Park, Cleveland, Ohio. :



REPORT NATIONAL RESEARCH COUNCIL. 7 

MEMBERS AT LARGE. 

George E. Hale, director, Mount Wilson Observatory, Carnegie Institution of Wash- 
ington, Pasadena, Calif. 

Herbert Hoover, trustee of Stanford University, Stanford University, Calif. 
Elihu Root, 31 Nassau Street, New York City. 

W. 8. Thayer, professor of clinical medicine, Johns Hopkins University, Balti- 
more, Md. 

Augustus Trowbridge, professor of physics, Princeton University, Princeton, N. J. 

COMMITTEE. 

Committee on Pacific investigations: Chairman H. E. Gregory, Silliman professor 

of geology, Yale University; director, Bernice Pauahi Bishop Museum of Polynesian 
Ethnology and Natural History, Honolulu, Hawaii. 

Division oF STATES RELATIONS. 

Chairman, John C. Merriam. 

Vice chairman, Albert L. Barrows. 

EXECUTIVE COMMITTEE. 

Chairman, John C. Merriam vice chairman, Albert I.. Barrows; Frank W. DeWolf, 
T. S. Palmer, A. F. Woods. 

MEMBERS OF THE DIVISION. 

Albert L. Barrows, National Research Council, Washington, D. C. 

John C. Merriam, president, Carnegie Institution of Washington, Washington, D. C. 

DIVISION OF EDUCATIONAL RELATIONS. 

Vernon Kellogg, chairman of the division, National Research Council, Washington, 
D. C. 

DIVISION OF RESEARCH EXTENSION. 3 

H. E. Howe, chairman of the division, National Research Council, Washington, D. C. 

RESEARCH INFORMATION SERVICE. 

Edwin F. Gay, president, New York Evening Post (Inc.), New York City. 

DIVISION OF PHYSICAL SCrESeEn. 

Ernest Merritt, professor of physics and head of the department of physics, Cornell 

University, Ithaca, N. Y. 
DIVISION OF ENGINEERING. 

S. W. Stratton, Director, United States Bureau of Standards, Washington, D. C. 

DIVISION OF CHEMISTRY AND CHEMICAL TECHNOLOGY. 

Wilder D. Bancroft, professor of physical chemistry, Cornell University, Ithaca, N.Y. 

DIVISION OF GEOLOGY AND GEOGRAPHY. 

E. B. Mathews, chairman of the division; professor of mineralogy and petrography, 

Johns Hopkins University; State geologist of Maryland ; director, State weather service, 

Baltimore, Md. - 
DIVISION OF MEDICAL SCIENCES. 

V. C. Vaughan, chairman of the division, National Research Council, Washington, 

D. C. 
DIVISION OF BIOLOGY AND AGRICULTURE. 

A. F. Woods, president, University of Maryland, College Park, Md.
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DIVISION OF ANTHROPOLOGY AND PSYCHOLOGY. 

J. Walter Fewkes, chief, Bureau of American Ethnology, Smithsonian Institution, 
Washington, D. C. 

ASSOCIATION OF AMERICAN STATE GEOLOGISTS. 

Frank W. DeWolf, chief, State geological survey, Urbana, Ill. 

SOCIETY OF AMERICAN FORESTERS. 

F. W. Besley, State forester of Maryland, Baltimore, Md. 

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS. 

Paul D. Sargent, chief engineer, highway commission, Augusta, Me. 

MEMBERS AT LARGE. 

David P. Barrows, president, University of California, Berkeley, Calif. 
E. A. Birge, president, University of Wisconsin, Madison, Wis. 

John M. Clarke, State geologist and paleontologist; director, State Museum, Educa- 
tion Building, Albany, N. Y. 

H. S. Graves, consulting forester, 1731 H Street, Washington, D. C. 

T. S. Palmer, expert in game conservation, United States Biological Survey, Wash- 

ington, D. C. 
James A. B. Scherer, 1019A Vallejo Street, San Francisco, Calif. 
Henry Suzzallo, president, University of Washington, Seattle, Wash. 

W. F. Willoughby, director, Institute for Government Research, 818 Connecticut 
Avenue, Washington, D. C. 

COMMITTEE. 

Committee on Relations between Scientific Agencies in State and Federal Govern- 
ments (joint committee with division of Federal relations): Chairman of the section 
of the division of States relations, Vernon Kellogg. 

Division oF EpucATioNAL RELATIONS. 

Chairman, Vernon Kellogg. 
Secretary, Albert L. Barrows. 

EXECUTIVE COMMITTEE. 

Chairman, Vernon Kellogg; S. P. Capen, Donald J. Cowling, Graham Edgar, 
Abraham Flexner, John C. Merriam, A. F. Woods, Robert M. Yerkes. 

MEMBERS OF THE DIVISION. 

Vernon Kellogg, permanent secretary, National Research Council, Washington, D. C. 

AMERICAN ASSOCIATION OF LAND GRANT COLLEGES. 

A. F. Woods, president, University of Maryland, College Park, Md. 

AMERICAN ASSOCIATION OF UNIVERSITY PROFESSORS. 

E. W. Brown, professor of mathematics, Yale University, New Haven, Conn. 

AMERICAN COUNCIL ON EDUCATION. 

S. P. Capen, director, American Council on Education, Washington, D. C. 

ASSOCIATION OF AMERICAN COLLEGES. 

Donald J. Cowling, president, Carleton College, Northfield, Minn.



REPORT NATIONAL RESEARCH COUNCIL. 79 

ASSOCIATION OF AMERICAN UNIVERSITIES. 

A. Ross Hill, vice chairman, American Red Cross, Washington, D.C. 

NATIONAL ASSOCIATION OF STATE UNIVERSITIES. 

Frank L. McVey, president, University of Kentucky, Lexington, Ky. 

UNITED STATES BUREAU OF EDUCATION. 

George F. Zook, specialist in higher education, United States Bureau of Education, 
Washington, D. C. 

RESEARCH FELLOWSHIP BOARD OF THE NATIONAL RESEARCH COUNCIL. 

Simon Flexner, chairman of the board; director of research laboratories, Rockefeller 
Institute for Medical Research, Sixty-sixth Street and Avenue A, New York City. 

MEMBERS AT LARGE. 

F. B. Dains, professor of chemistry, University of Kansas, Lawrence, Kans. 

W. F. Durand, professor of mechanical engineering, Stanford University, Stanford 
University, Calif. 

Graham Edgar, professor of chemistry, University of Virginia, University, Va. 

Abraham Flexner, secretary, General Education Board, 61 Broadway, New York 

City. 
Herbert Hoover, trustee of Stanford University, Stanford University, Calif. 

John C. Merriam, president, Carnegie Institute of Washington, Washington, D. C. 

Lieut. Col. Robert I. Rees, assistant director, Rehabilitation Division, United 

States Veterans’ Bureau, Washington, D. C. 
G. W. Stewart, professor of physics and head of the department of physics, Univer- 

sity of Iowa, Iowa City, Iowa. 

Robert M. Yerkes, chairman, research information service, National Research 

Council, Washington, D. C. 

C. E. McClung, liaison member from the division of biology and agriculture; pro- 

fessor of zoology and director zoological laboratories, University of Pennsylvania, 
Philadelphia, Pa. 

Division oF ResEArcH EXTENSION. 

Chairman, H. E. Howe. 

Vice Chairman, W. M. Corse. 

Secretary, Paul Moore. 
EXECUTIVE COMMITTEE. 

Chairman, H. E. Howe; vice chairman, W. M. Corse; F. G. Cottrell, C. E. K. Mees, 

George C. Stone. 
MEMBERS OF THE DIVISION. 

W. M. Corse, general manager, Monel Metal Products Co., Bayonne, N. J. 

EX OFFICIO. 

H. G. Gale, professor of physics, University of Chicago; chairman division of physical 

sciences, National Research Council, Washington, D. C. 
Alfred D. Flinn, secretary, Engineering Foundation; chairman, division of engineer- 

ing, 29 West Thirty-ninth Street, New York City. 
F. G. Cottrell, chairman, division of chemistry and chemical technology, National 

Research Council, Washington, D. C. 
L. R. Jones, professor of plant pathology, University of Wisconsin; chairman, division 

of biology and agriculture, National Research Council, Washington, D. C.
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BUREAU OF MINES. 

R. B. Moore, chief chemist and chief, division of mineral technology, United States 
Bureau of Mines, Washington, D. C. 

BUREAU OF CHEMISTRY. 

F. P. Veitch, chemist in charge of leather and paper laboratory, United States 

Bureau of Chemistry, Washington, D. C. 

BUREAU OF STANDARDS. 

George K. Burgess, chief, maallingleal division, United States Bureau of Stand- 
ards, Washington, D. C. 

MEMBERS AT LARGE. 

William H. Bassett, technical superintendent and metallurgist, American Brass 

Co., Waterbury, Conn. 

John J. Carty, vice president, American Telephone & Telegraph Co.. 195 Broad- 

way, New York City. 
W. A. Hamor, assistant director, Mellon Institute, Pittsburgh, Pa. 

H. E. Howe, National Research Council, Washington, D. C. 

John Johnston, Sterling professor of chemistry, Yale University, New Haven, 
Conn. 

C. E. K. Mees, director of development and research, Eastman Kodak Co., Roches- 

ter, N. Y. : 
A. R. Pierce, Pierce Manufacturing Co., New Bedford, Mass. 

Walter Rautenstrauch, professor of mechanical engingeriag, Columbia University, 
New York City. 

F. K. Richtmyer, professor of physics, Cornell University, Ithaca, N. Y. 

George C. Stone, chief metallurgist, New Jersey Zinc Co., 160 Front Street, New 
York City. 

E. W. Washburn, professor of ceramic chemistry and head of the department of 

ceramic engineering, University of Illinois, Urbana, Il. 

COMMITTEES. 

Advisory Committee on Alloys Research: Chairman, W. M. Corse. 

Advisory Committee on Glass Research: Chairman, George W. Morey, assistant 
physical chemist, geophysical laboratory, Carnegie Institution of Washington, Wash- 
ington, D. C. 

Committee on Corrosion: Chairman, W. M. Corse. 

RESEARCH INFORMATION SERVICE. 

Chairman, Robert M. Yerkes. 

Vice chairman, Edwin F. Gay. 

Scientific associates, Harold C. Bingham, Walter Graham H. P. Little, Jacob R. 
Schramm, W. E. Tisdale, Clarence J. West. 

EXECUTIVE COMMITTEE. 

Chairman, Robert M. Yerkes; vice chairman, Edwin F. Gay; Alfred D. Flinn. 
H. G. Gale, Lieut. Col. W. B. Graham, IL. R. Jones, Charles L. Reese. 

MEMBERS OF THE DIVISION. 

EX OFFICIO. 

Chairman of the executive board of the National Research Council and chairman 
of all divisions,
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DEPARTMENT OF STATE. 

Prentiss G. Gilbert,Chief, Division of Political and Economic Information, United 
States Department cf State, Washington, D. C. 

DEPARTMENT OF THE TREASURY. 

J. W. Schereschewsky, Assistant Surgeon General, United States Public Health 

Service, Washington, D. C. 
DEPARTMENT OF WAR. 

Lieut. Col. W. B. Graham, Military Intelligence Division, United States Army, 

Washington, D. C. 
DEPARTMENT OF JUSTICE. 

Frank Burke, Chief, United States Bureau of Investigation, Washington, D. C. 

POST OFFICE DEPARTMENT. 

~ Joseph Stewart, special assistant to the Attorney General, United States Post 
Office Department, Washington, D. C. 

DEPARTMENT OF THE NAVY. 

Rear Admiral William S. Smith, special aide to the Secretary, United States Navy, 
Washington, D. C. 

DEPARTMENT OF THE INTERIOR. 

Thomas T. Read, Chief, Information Service, United States Bureau of Mines, 

Washington, D. C. 
DEPARTMENT OF AGRICULTURE. 

E. D. Ball, director of scientific work, Department of Agriculture, Washington, 

D.C. 
DEPARTMENT OF COMMERCE. 

S. W. Stratton, Director, United States Bureau of Standards, Washington, D. C. 

DEPARTMENT OF LABOR. 

Ethelbert Stewart. Commissioner, United States Bureau of Labor Statistics, 
Washington, D. C. 

MEMBERS AT LARGE. 

Clement W. Andrews, librarian, John Crerar Library, Chicago, Ill. 
Albert V. Bleininger, Homer Laughlin China Co., Newell, W. Va. 
Fuller E. Callaway, cotton manufacturer, Lagrange, Ga. 

Harrison W. Craver, director, Engineering Societies Library, 29 West Thirty-ninth 
Street, New York City. 

W. R. DeField, management engineer, Sixteenth and Chestnut Streets, Phila- 

delphia, Pa. 
Alfred D. Flinn, secretary, Engineering Foundation; chairman, division of engineer- 

ing, National Research Council, 29 West Thirty-ninth Street, New York City. 
Brig. Gen. A. A. Fries, Chief, Chemical Warfare Service, United States Army, 

Washington, D. C. 
Francis P. Garvan, president, Chemical Foundation, 115 Broadway, New York 

City. 
Edwin F. Gay, president, New York Evening Post (Inc.), New York City. 

William C. Geer, vice president, B. F. Goodrich Co., Akron, Ohio. 
Milton J. Greenman, director, Wistar Institute of Anatomy and Biology, Phila- 

delphia, Pa,
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Dorsey W. Hyde, jr., assistant manager, civic development department, Chamber . ° 
of Commerce, United States Army, Washington, D. C. 

Charles F. Kettering, president, General Motors Research Corporation, Dayton, 
Ohio. 

Arthur D. Little, president, Arthur D. Little (Inc.), Cambridge Mass. 
Van H. Manning, director, division of research, American Petroleum, Institute, 15 

West Forty-fourth Street, New York City. 

Charles L. Parsons, secretary, American Chemical Society, 1709 G Street, Washing- 

ton, D. C. ; 
Raymond Pearl, professor of biometry and vital statistics, Johns Hopkins Univer- 

sity, Baltimore, Md. 
Charles L. Reese, chemical director, E. I. du Pont de Nemours & Co., Wilmington, 

Del. 

F. W. Robinson, president, Chemical Catalogue Co. (Inc.), 1 Madison Avenue, New 
York City. 

M. C. Rorty, assistant vice president, American Telephone & Telegraph Co., 195 
Broadway, New York City. 

F. S. Terry, manager, National Lamp Works, General Electric Co., Nela Park, 
Cleveland, Ohio. 

C. P. Townsend, chairman, research committee, Union Carbide & Carbon Cor- 
poration, 30 East Forty-second Street, New York City. 

M. C. Whitaker, consulting engineer, 27 William Street, New York City. 

Division oF PHYSICAL SCIENCES. 

Chairman, H. G. Gale. 
Vice chairman, William Duane. 
Executive secretary, W. E. Tisdale. 

EXECUTIVE COMMITTEE. 

Chairman, H. G. Gale; vice chairman, William Duane; R. A. Millikan, Augustus 
Trowbridge, Oswald Veblen, John Zeleny. 

MEMBERS OF THE DIVISION. 

H. G. Gale, professor of physics, University of Chicago, Chicago, Ill. 

William Duane, professor of biophysics, Harvard University Medical School, 
Boston, Mass. 

: AMERICAN ASTRONOMICAL SOCIETY. 

W. W. Campbell, director, Lick Observatory, University of California, Mount 
Hamilton, Calif. 

H. N. Russell, professor of astronomy, Princeton University, Princeton, N. J. 
Joel Stebbins, professor of astronomy, University of Illinois, Urbana, Ill. 

AMERICAN PHYSICAL SOCIETY. 

Theodore Lyman, professor of physics, Harvard University, Cambridge, Mass. 

Ernest Merritt, professor of physics and head of the department of physics, Cornell 

University, Ithaca, N. Y. 
R. A. Millikan, director, Norman Bridge Laboratory of Physics, California Institute 

of Technology, Pasadena, Calif. 
W. F. G. Swann, professor of physics, University of Minnesota, Minneapolis, Minn. 
E. B. Wilson, professor of mathematical physics in charge of the department of 

physics, Masschusetts Institute of Technology, Cambridge, Mass. 

John Zeleny, professor of physics and head of the department of physics, Yale 
University, New Haven, Conn,
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AMERICAN MATHEMATICAL SOCIETY. 

L. E. Dickson, professor of mathematics, University of Chicago, Chicago, Ill. 
E. B. Van Vleck, professor of mathematics, University of Wisconsin, Madison, Wis. 

Oswald Veblen, professor of mathematics, Princeton University, Princeton, N. J. 

MATHEMATICAL ASSOCIATION OF AMERICA, 

E. R. Hedrick, professor of mathematics, University of Missouri, Columbia, Mo. 

REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS. 

William Bowie, Chief, Division of Geodesy, United States Coast and Geodetic 
Survey, Washington, D. C. 

MEMBERS AT LARGE. 

Louis A. Bauer, director, department of terrestrial magnetism, Carnegie Institution 
of Washington, Washington, D. C. 

G. D. Birkhoff, professor of mathematics, Harvard University, Cambridge, Mass. 
Henry Crew, Fayerweather professor of physics, Northwestern University, Evans- 

ton, Ill. 

C. F. Marvin, Chief, United States Weather Bureau, Washington, D. C. 
Max Mason, research professor of mathematical physics, University of Wisconsin, 

Madison, Wis. 

E. F. Nichols, Nela research laboratory, National Lamp Works, General Electric 
Co., Cleveland, Ohio. 

M. I. Pupin, professor of electromechanics, Columbia University, New York City. 

G. W. Stewart, professor of physics and head of the department of physics, Uni- 

versity of Iowa, Iowa City, Iowa. 

S. W. Stratton, Director, United States Bureau of Standards, Washington, D. C. 
Augustus Trowbridge, professor of physics, Princeton University, Princeton, N. J. 

COMMITTEES. 

American section, International Astroncmical Union: Chairman, W. W. Campbell. 
American section, International Mathematical Union: Chairman, L. E. Dickson. 

American section, International Union of Scientific Radio Telegraphy (organized 

jointly with the division of engineering): Chairman, Louis W. Austin, head of United 
States Naval Radio Research Laboratory, Washington, D. C. 
Committee on algebraic numbers: Chairman, L. E. Dickson. 

Committee on atomic structure: Chairman; F. A. Saunders, associate professor of 
physics, Harvard University, Cambridge, Mass. 

Committee on celestial mechanics: Chairman, E. W. Brown, professor of mathe- 
matics, Yale University, New Haven, Conn. 

Committee on electrodynamics of moving media: Chairman, J. S. Ames, professor 
of physics and director physical laboratory, Johns Hopkins University, Baltimcre, Md. . 

Committee on luminescence: Chairman, Ernest Merritt. 
Committee on mathematical abstracts: Chairman, L. E. Dickson. 

Committee on mathematical analysis of statistics: Chairman, H. L. Rietz, professor 

of mathematics and head of the department of mathematics, University of Iowa, 
Iowa City, Iowa. 

Committee on orbit theory: Chairman, A. O. Leuschner, professor of astronomy and 
director, students’ observatory, University of California, Berkeley, Calif. 

Committee on parallaxes: Chairman, Frank Schlesinger, director, Yale University 
observatory, New Haven, Conn. 

Committee on photo-dacyric effects: Chairman, R. A. Millikan. 
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Committee on physiological optics: Chairman, F. K. Richtmyer, professor of 
physics, Cornell University, Ithaca, N. Y. 

Committee on research methods and technique: Chairman, H. B. Williams, assist- 
ant professor of physiology, College of Physicians and Surgeons, Columbia University, 
New York City. 

Committee on quantum theory: Chairman, Max Mason. 
Committee on revolving fund: Chairman, Oswald Veblen. 

Committee on relation of elementary physics teaching to research: Chairman H. G. 
Gale. 

Committee on acoustics: Chairman, G. W. Stewart. 

Committee on spectroscopy, eastern branch: Chairman of general committee and 
of eastern branch, Theodore Lyman. 

Western branch: Vice chairman of general committee and chairman of western 

branch, C. E. St. John, Mount Wilson Observatory, Carnegie Institution of Washing- 
ton, Pasadena, Calif. 

Committee on theories of magnetism: Chairman, A. P. Wills, professor of mathe- 
matical physics, Columbia University, New York City. 

Committee on thermo and magneto electric effects: Chairman, Edwin H. Hall, 
professor of physics, Harvard University, Cambridge, Mass. 

Committee on X-ray spectra: Chairman, William Duane, professor of bio-physics, 
Harvard University, Cambridge, Mass. 

Committee on enlargement of functions of International Bureau of Weights and 
Measures: Chairman, S. W. Stratton. 

Subcommittee on wave-length standard for unit of length: Chairman, A. A. Michel- 

son, professor of physics and head of the department of physics, University of Chicago, 
Chicago, Ill. 

Committee on utilization of United States Bureau of Standards facilities: Chair- 
man, H. G. Gale. 

Division or ENGINEERING. 

(Engineering Societies Building, 29 West Thirty-ninth Street, New York City.) 

Chairman, Alfred D. Flinn. 

Vice chairman, Galen H. Clevenger. 

Secretary, William Spraragen. 

EXECUTIVE COMMITTEE. 

Chairman, Alired D. Flinn; vice chairman, Galen H. Clevenger; Comfort A. 
Adams, F. G. Cottrell, D. S. Jacobus, H. Hobart Porter, Bradley Stoughton. 

MEMBERS OF THE DIVISION. 

Alfred D. Flinn, secretary, Engineering Foundation, 29 West Thirty-ninth Street, 
New York City. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Anson Marston, dean of the division of engineering, and director, Engineering Ex- 
periment Station, Iowa State College, Ames, Iowa. 

H. Hobart Porter, president, American Water Works & Electric Co., 50 Broad 
Street, New York City. 

George S. Webster, Delaware River Bridge Joint Commission, board of engineers, 
1136 Widener Building, Philadelphia, Pa. 

AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS. 

Thomas Robins, president, Robins Conveying Belt Co., Park Row Building, New 
York City. 

Allen H. Rogers, mining engineer, 42 Broadway, New York City.
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Arthur L. Walker, professor of metallurgy, School of Mines, Columbia University, 
New York City. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

John H. Barr, manager, Remington Typewriter Co., 374 Broadway, New York 

City. 
Arthur M. Greene, jr., professor of mechanical engineering, Rensselaer Polytechnic 

Institute, Troy, N.Y. 

D. 8. Jacobus, advisory engineer, Babcock & Wilcox Co., 85 Liberty Street, 
New York City. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 

Comfort A. Adams, Lawrence professor of engineering, Harvard University, 

Cambridge, Mass. 
F. B. Jewett, vice president, Western Electric Co., 463 West Street, New York City. 

W. R. Whitney, director, research laboratory General Electric Co., Schenectady, 

N.Y. 
AMERICAN SOCIETY OF REFRIGERATING ENGINEERS. 

Walter Rautenstrauch, professor of mechanical engineering, Columbia University, 

New York City. 
AMERICAN SOCIETY FOR TESTING MATERIALS. 

George K. Burgess, chief, division of metallurgy, United States Bureau of Standards, 

Washington, D. C. : 

J. A. Capp, chief, testing laboratory, General Electric Co., Schenectady, N. Y. 

AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS. 

F. Paul Anderson, director, American Society of Heating and Ventilating Engineers 
research laboratory, care of United States Bureau of Mines, Pittsburgh, Pa. 

ILLUMINATING ENGINEERING SOCIETY. 

Edward P. Hyde, director, Nela Research Laboratory General Electric Co., Nela 
Park, Cleveland, Ohio. 

WESTERN SOCIETY OF ENGINEERS. 

Arthur N. Talbot, professor of municipal and sanitary engineering, University of 
Illinois, Urbana, Ill. 

SOCIETY OF AUTOMOTIVE ENGINEERS. 

Henry M. Crane, consulting engineer, 44 West Forty-fourth Street, New York City. 
F. W. Davis, truck engineer, Pierce-Arrow Motor Car Co., Buffalo, N. Y. 

AMERICAN WELDING SOCIETY. 

Henry M. Hobart, consulting engineer, General Electric Co., Schenectady, N.Y. 

REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS. 

A. P. Davis, director, United States Reclamation Service, Washington, D. C. 

MEMBERS AT LARGE. 

Edward Dean Adams, engineer-financier, 71 Broadway, New York City. 
T. R. Agg, professor of highway engineering, Iowa State College, Ames, Iowa. 
Galen H. Clevenger, United States Smelting & Refining Co., 55 Congress Street, 

Boston, Mass. 

F. G. Cottrell, chairman, division of chemistry and chemical technology, National 
Research Council, Washington, D. C. 

Gano Dunn, president, J. G. White Engineering Corporation, 43 Exchange Place, 
New York City. 

T. H. MacDonald, chief, United States Bureau of Public Roads, Washington, D. C. 

Van H. Manning, director, division of research, American Petroleum Institute, 

15 West Forty-fourth Street, New York City.
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Paul D. Merica, superintendent of research, International Nickel Co., Bayonne, 

N.J. 

Charles F. Rand, mine owner, 71 Broadway, New York City. 
C. E. Skinner, manager, research department Westinghouse Electric & Manufactur- 

ing Co., East Pittsburgh, Pa. 

A. A. Stevenson, vice president, Standard Steel Works Co., Philadelphia, Pa. 

Bradley Stoughton, consulting engineer, 1107 Broadway, New York City. 

S. W. Stratton, director, United States Bureau of Standards, Washington, D. C. 
Ambrose Swasey, president, Warner & Swasey Co., Cleveland, Ohio. 

William R. Walker, assistant to the president, United States Steel Corporation, 
71 Broadway, New York City. 

ADVISORY BOARDS. 

Advisory Board on Civil Engineering Research.—Sponsored by the American 
Society of Civil Engineers. Chairman, Robert E. Horton, consulting hydraulic 
engineer, Voorheesville, N. Y. 

Advisory Board on Mining and Metallurgical Engineering Research.—Sponsored by 
the American Institute of Mining and Metallurgical Engineers. Chairman, . 

Advisory Board on Mechanical Engineering Research.—Sponsored by the American 
Society of Mechanical Engineers. Chairman, Walter Rautenstrauch. 

Advisory Board on Electrical Engineering Research.—Sponsored by the American 
Institute of Electrical Engineers. Chairman, F. B. Jewett. 

American Bureau of Welding.—Advisory Board on Welding Research, sponsored by 
the American Welding Society. Director, Comfort A. Adams. 

  

COMMITTEES. 

Committee on electric arc welding; chairman, Henry M. Hobart. 

Committee on resistance welding; chairman, Hermann Lemp, General Electric Co., 
Erie, Pa. 
Committee on standard tests for welds; chairman, F. M. Farmer, Electrical Testing 

Laboratories, Eightieth Street and East End Avenue, New York City. 

Committee on welding conference; chairman, Alfred S. Kinsey. 

Committee on welding wire specifications; chairman, C. A. McCune, Page Steel 
& Wire Co., Grand Central Terminal, New York City. 

Committee on training of welding operators; chairman, William Spraragen. 

Committee on specifications of steel to be welded; chairman, W. J. Beck, American 
Rolling Mill Co., Middletown, Ohio. : 

Committee on thermit welding; chairman, J. H. Deppeler, Metal & Thermit Cor- 
poration, 92 Bishop Street, Jersey City, N. J. 

Committee on welded storage tanks; chairman, J. C. Lincoln, Lincoln Electric 
Co., Cleveland, Ohio. 

Committee on gas welding; chairman, S. W. Miller, Rochester Welding Works, 

Rochester, N. Y. ; 
Committee on welded rail joints; chairman, George K. Burgess. 
Advisory Board on Highway Research.—Chairman, Anson Marston; director, William 

K. Hatt, professor of civil engineering and director, materials testing laboratory, 
Purdue University; National Research Council, Washington, D. C. 

COMMITTEES. 

Committee on character and use of road materials; chairman, H. S. Mattimore, 
engineer of tests, Pennsylvania State Highway Department, Harrisburg, Pa. 

Committee on economic theory of highway improvement; chairman, T. R. Agg. 
Subcommittee on tractive resistance of roads; chairman, Comfort A. Adams. 

Committee on structural design of roads; chairman, A. T. Goldbeck, engineer of 
tests, United States Bureau ot Standards, Washington, D. C, 

tod
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COMMITTEES OF THE DIVISION. 

Committee on publication: Chairman, Arthur M. Greene, jr. 

Committee on marine piling investigations (joint committee with division of biology 
and agriculture): Chairman, R. T. Betts, piling engineer, Robbins, Ripley Co., 50 
Church Street, New York City. Subcommittee on publicity: Chairman, R. T. Betts. 
Subcommittee on engineering: Chairman, George J. Ray, chief engineer, Delaware, 

Lackawanna & Western Railway, Hoboken, N.J. Subcommittee on biology: Chair- 
man, OC. A. Kofoid, professor of zoology, University of California, Berkeley, Calif. 

Committee on fatigue phenomena of metals: Chairman, H. F. Moore, research 
professor of engineering materials, University of Illinois, Urbana, Ill. 

Committee on heat treatment of carbon steel: Chairman, Henry M. Howe. : 
Committee on high-speed tool steels: Chairman, J. V. Emmons, metallurgist, Cleve- 

land Twist Drill Co., Cleveland, Ohio. 

Committee on Neumann Bands: Chairman, Charles E. Munroe, National Research 
Council, Washington, D. C. 

Committee on hardness testing of metals: Chairman, A. E. Bellis, Bellis Heat Treat- 
ing Co., New Haven, Conn. 

Committee on physical changes in iron and steel below the thermal critical range: 

Chairman, Zay Jeffries, Aluminum Castings Co., Cleveland, Ohio. 

Pulverizing committee (joint committee with milling committee of American Insti- 

tute of Mining and Metallurgical Engineers): Honorary chairman, Robert H. Richards, 
emeritus professor of mining engineering, Massachusetts Institute of Technology, 
Jamaica Plain, Mass. ; chairman, G. H. Clevenger. 

Committee on steel ingots: Chairman, W. P. Barba, 3107 Coulter Street, Philadel- 
phia, Penn. 

Committee on substitute deoxidizers: Chairman, J. R. Cain, chemist, U. S. Bureau 
of Standards, Washington, D. C. 

Committee on uses of tellurium and selenium: Chairman, Victor Lenher, professor 

of chemistry, University of Wisconsin, Madison, Wis. 
Committee on molding sand: Chairman, R. A. Bull, consulting engineer, Sewickley, 

Pa. : 

Committee on core losses: Chairman, A. E. Kennelly, professor of electrical engi- 
neering, Harvard University, Cambridge, Mass. 
Committee on electric insulation: Chairman, F. B. Jewett. 

REPRESENTATIVES OF THE DIVISION ON— 

Commuttees of the American Society for Testing Materials. 
Committee A-8 on magnetic analysis: R. L. Sanford, physicist, U. S. Bureau of 

Standards, Washington, D. C.- ° 

Committee for the investigation of sulphur and phosphorus in steel: J. H. 
Hall, metallurgical engineer, Taylor-Wharton Iron & Steel Co., High Bridge, N. J. 

Joint committee of bureau of mines and bureau of standards on rock-drill steels: 
Bradley Stoughton. 

Division oF CHEMISTRY AND CHEMICAL TECHNOLOGY. 

Chairman, F. G. Cottrell. 

Vice chairman, Julius Stieglitz. 

EXECUTIVE COMMITTEE. 

Chairman, F. G. Cottrell; vice chairman, Julius Stieglitz; Wilder D. Bancroft, 
R. B. Moore, W. F. Hillebrand, Colin G. Fink. 

MEMBERS OF THE DIVISION. 

F. G. Cottrell, National Research Council, Washington, D. C.
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AMERICAN CHEMICAL SOCIETY. 

C. L. Alsberg, food research institute, Stanford University, Stanford University, 
Calif. 

Wilder D. Bancroft, professor of physical chemistry, Cornell University, Ithaca, 
oY, 
C. G. Derick, consulting chemist, 61 Chatham Avenue, Buffalo, N. Y. 
J. M. Francis, chief chemist, Parke Davis & Co., Detroit, Mich. 

E. C. Franklin, professor of organic chemistry and dean of graduate study, Stanford 
University, Stanford University, Calif. : 

W. F. Hillebrand, chief chemist, United States Bureau of Standards, Washington, 
D.C. 

John Johnston, Sterling professor of chemistry, Yale University, New Haven, Conn. 

Julius Stieglitz, professor of chemistry and chairman Department of Chemistry, 
University of Chicago, Chicago, Ill. 

J. E. Teeple, consulting chemist and chemical engineer, 50 East Forty-first Street, 
New York City. 

AMERICAN ELECTROCHEMICAL SOCIETY. 

Colin G. Fink, research engineer, 101 Park Avenue, New York City. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

Hugh K. Moore, chief chemical engineer, Brown Co., Berlin, N. H. 

AMERICAN CERAMIC SOCIETY. 

Albert V. Bleininger, Homer Laughlin China Co., Newell, W. Va. 

MEMBERS AT LARGE. 

C. H. Herty, president, Synthetic Organic Chemical Manufacturers’ Association of 
the United States, 1 Madison Avenue, New York City. 

G. A. Hulett, professor of physical chemistry, Princeton University, Princeton, 

N.J. 
Treat B. Johnson, professor of organic chemistry, Yale University, New Haven, 

Conn. : : 

R.B. Moore, chief chemist and chief, Division of Mineral Technology, United States 
Bureau of Mines, Washington, D. C. 

A. A. Noyes, director of chemical research, California Institute of Technology, 

Pasadena, Calif. 

E. W. Washburn, professor of ceramic chemistry and head of the department of 

ceramic engineering, University of Illinois, Urbana, Ill. 

Burton E. Livingston, liaison member from the division of biology and agriculture; 

professor of plant physiology and director laboratory of plant physiology, Johns 
Hopkins University; permanent secretary, American Association for the Advance- 
ment of Science, Washington, D. C. 

A representative of the Division of Federal Relations. 

COMMITTEES. 

Advisory committee to American commissioner of International Commission or 
Annual Tables and Numerical Data: Chairman, Julius Stieglitz. 

Committee on ceramic research (joint committee with American Ceramic Society): 
Chairman, Albert V. Bleininger. 

Committee on chemistry of colloids: Chairman, H. N. Holmes, professor of chem. 
istry, Oberlin College, Oberlin, Ohio. 

Committee on contact catalysis: Chairman, Wilder D. Bancroft. 
Jommittee on explosives investigations: Chairman, Charles E. Munroe, National 

Research Council, Washington, D. C.
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Committee on investigation of explosibility of ammonium compounds: Chairman, 

Charles E. Munroe, National Research Council, Washington, D. C. 

Committee on theory of reactions of nonelectrolytes: Chairman, Julius Stieglitz. 
Committee on methods of organic analysis: Chairman, C. G. Derick. 

Committee on pharmaceutical research: Chairman, J. M. Francis. 

Committee on preparation of list of research chemicals (joint committee with research 

information service): Chairman, W. D. Collins, chemist in charge, quality of water 
division, United States Geological Survey, Washington, D. C. 

Committee on publication of war data and information (joint committee with 
division of Federal relations): Chairman, Charles E. Munroe, National Research 

Council, Washington, D. C. 
Committee on sewage disposal: Chairman, Edward Bartow, professor of sanitary 

chemistry and head of the department of chemistry, State University of Iowa, Iowa 
City, Iowa. 

REPRESENTATIVES OF THE DIVISION ON— 

International Commission on Annual Tables of Constants and Numerical Data. — 
E. W. Washburn. : 

Di1visioN oF GEOLOGY AND (GEOGRAPHY, 

Chairman, E. B. Mathews. 
Vice chairman, N. M. Fenneman. 

Executive secretary, H. P. Little. 

EXECUTIVE COMMITTEE. 

Chairman, E. B. Mathews; vice chairman, N. M. Fenneman; Isaiah Bowman, A. H. 
Brooks, Arthur L. Day, R. A. F. Penrose, jr., David White. 

MEMBERS OF THE DIVISION. 

ASSOCIATION OF AMERICAN GEOGRAPHERS. 

W. M. Davis, emeritus professor of geology, Harvard University, Cambridge, Mass. 

N. M. Fenneman, professor of geology and geography, University of Cincinnati, 
Cincinnati, Ohio. 

Walter S. Tower, chief, iron and steel division, Bureau of Foreign and Domestic 

Commerce, United States Department of Commerce, Washington, D. C. 

AMERICAN GEOGRAPHICAL SOCIETY. 

Isaiah Bowman, director, American Geographical Society, Broadway at One hun- 
dred and fifty-sixth Street, New York City. 

AMERICAN MINERALOGICAL SOCIETY. 

Edgar T. Wherry, crystallographer, Bureau of Chemistry, United States Depart- 
ment of Agriculture, Washington, D. C. 

GEOLOGICAL SOCIETY OF AMERICA. 

R. T. Chamberlin, professor of geology, Uni versity of Chicago, Chicago, Ill. 

Whitman Cross, geologist, United States Geological Survey, Washington, D. C. 

H. E. Gregory, Silliman professor of geology, Yale University; director, Bernice 

Pauahi Bishop Museum of Polynesian Ethnology and Natural History, Honolulu, 

Hawaii. 
A. C. Lawson, professor of mineralogy and geology, and dean of the College of 

Mining, University of California, Berkeley, Calif. 

C. K. Leith, professor of geology, University of Wisconsin, Madison, Wis. 

F. E. Wright, petrologist, geophysical laboratory, Carnegie Institution of Washing- 

ton, Washington, D. C.
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PALEONTOLOGICAL SOCIETY. 

T. Wayland Vaughan, chief, section of coastal plains investigations, United States 

Geological Survey, Washington, D. C. 

NATIONAL GEOGRAPHIC SOCIETY. 

Gilbert Grosvenor, president, National Geographic Society, Washington, D. C. 

SOCIETY OF Se HR GEOLOGISTS. 

F. L. Ransome, geologist in charge, section of metalliferous deposits, United States 

Geological Survey, Washington, D. C. 
Horace V. Winchell, consulting mining engineer and geologist, 1116 Pacific Mutual 

Building, Los Angeles, Calif. 

DIVISION OF FEDERAL RELATIONS. 

George Otis Smith, director, United States Geological Survey, Washington, D. C. 

MEMBERS AT LARGE. 

Ralph Arnold, contig geologist, 639 South Spring Street, Los Angeles, Calif. 

Eliot Wiadkwoldet, consulting geologist, 317 Railway Exchange Building, Denver, 

Colo. 

A. H. Brooks, geologist in charge, Division of Alaskan Mineral Resources, United 
States Geological Survey, Washington, D. C. 

Arthur L. Day, director, geophysical laboratory, Carnegie Institution of Washington, 
Washington, D. C. 

Ellsworth Huntington, research associate in geography, Yale University, New 

Haven, Conn. 
Douglas W. Johnson, professor of physiography, Columbia University, New York 

City. 
E. B. Mathews, professor of mineralogy and petrography, Johns Hopkins University 

State geologist of Maryland; director, State weather service, Baltimore, Md. 
R. A. F. Penrose, jr., consulting geologist, 460 Bullitt Building, Philadelphia, Pa. 
David White, chief geologist, United States Geological Survey, Washington, D. C. 

COMMITTEES. 

Committee on Becker Memorial Fellowship: Chairman, John Hays Hammond, 
Washington, D. C. : 

Committee on financial resources: Chairman, Ralph Arnold. 

Committee on development of geographical sciences: Chairman, N. M. Fenneman. 

Committee on sedimentation: Chairman, T. Wayland Vaughan. 

REPRESENTATIVES OF THE DIVISION ON— 

Advisory Council of the United States Board of Surveys and Maps.—E. B. Mathews. 

DivisioN oF MEDICAL SCIENCES. 

Chairman, V. C. Vaughan. 

Vice chairman, Frederick P. Gay. ’ 

EXECUTIVE COMMITTEE. 

Chairman, V. C. Vaughan; vice chairman, Frederick P. Gay; Henry A. Christian, 

© W. H. Howell, Reid Hunt, Graham Lusk, G. W. McCoy. 

MEMBERS OF THE DIVISION, 

AMERICAN ASSOCIATION OF ANATOMISTS. 

C. R. Stockard, professor of anatomy, Cornell University Medical College, New 

York City.
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AMERICAN ASSOCIATION OF PATHOLOGISTS AND BACTERIOLOGISTS. 

Howard T. Karsner, professor of pathology, Western Reserve University, Cleveland, 
Ohio. 

AMERICAN NEUROLOGICAL ASSOCIATION. 

Hugh T. Patrick, emeritus professor of neurology, Medical School, Northwestern 
University, Chicago, Ill. 

AMERICAN PHYSIOLOGICAL SOCIETY. 

W. H. Howell, assistant director , School of Hygiene and Public Health, and pro- 
fessor of physiology, Johns Hopkins University, Baltimore, Md. 

AMERICAN MEDICAL ASSOCIATION. 

BR. T. Woodyatt, associate professor of medicine, Rush Medical College, Chicago, Ill. 

AMERICAN ROENTGEN RAY SOCIETY. 

Augustus W. Crane, 420 South Rose Street, Kalamazoo, Mich. 

AMERICAN SOCIETY FOR CLINICAL INVESTIGATION. 

Henry A. Christian, Hersey professor of the theory and practice of physic, Harvard 
University; physician in chief, Peter Bent Brigham Hospital, Boston, Mass. 

AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY. 

Peyton Rous, member in pathology and bacteriology, Rockefeller Institute for 
Medical Research, Sixty-sixth Street and Avenue A, New York City. 

AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS. 

Reid Hunt, professor of pharmacology, Harvard University, Boston, Mass. 

AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS. 

Graham Lusk, professor of physiology, Cornell University Medical College, New 
York City. 

AMERICAN SURGICAL ASSOCIATION. 

George W. Crile, professor of surgery, Western Reserve University, Cleveland, Ohio. 

AMERICAN VETERINARY MEDICAL ASSOCIATION. 

L. W. Goss, professor of veterinary pathology, veterinary college, Ohio State Uni- 
versity, Columbus, Ohio. 

ASSOCIATION OF AMERICAN PHYSICIANS. 

W. S. Thayer, professor of clinical medicine, Johns Hopkins University, Balti- 
more, Md. 

NATIONAL DENTAL ASSOCIATION. 

Thomas B. Hartzell, professor of mouth infections, medical school, University of 
Minnesota, Minneapolis, Minn. 

MEMBERS AT LARGE. 

Lieut. Col. Charles F. Craig, Army Medical School, United States Army, Wash- 
ington, D. C. 

David L. Edsall, Jackson professor of clinical medicine and dean of the medical 
school, Harvard University; chief of medical service, Massachusetts General Hospital, 
Boston, Mass. 

Joseph Erlanger, professor of physiology, school of medicine, Washington Uni- 
versity, St. Louis, Mo.
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Simon Flexner, director of research laboratories, Rockefeller Institute for Medical 
Research, Sixty-sixth Street and Avenue A, New York City. 

Frederick P. Gay, professor of pathology, University of California, Berkeley, Calif. 

G. Carl Huber, professor of anatomy and director anatomic laboratories, University 
of Michigan, Ann Arbor, Mich. 

Allan J. McLaughlin, Assistant Surgeon General, United States Public Health 
Service, Washington, D. C. 

R. M. Pearce, director, division of medical education, Rockefeller Foundation, 61 
Broadway, New York City. 

Rear Admiral Edward R. Stitt, Surgeon General and Chief, Bureau of Medicine and ~ 
Surgery, United States Navy, Washington, D. C. 

V. C. Vaughan, National Research Council, Washington, D. C. 

William H. Welch, director, school of hygiene and public health, Johns Hopkins 

University, Baltimore, Md. 
H. Gideon Wells, professor of pathology, University of Chicago; director, Otho S. A. 

Sprague Memorial Institute, Chicago, Ill. 

A representative of the Division of Federal Relations. 

COMMITTEES. 

Committee on anatomy: Chairman, C. R. Stockard. 

Committee on dental investigations: Chairman, Thomas B. Hartzell. 
Committee on neurology and psychiatry: Chairman, Hugh T. Patrick. 

Committee to formulate plans for the production of pure proteins and related 
materials for research purposes: Chairman, H. Gideon Wells. 

Committee for research on problems of sex: Chairman, Robert M. Yerkes. 

Committee on X-ray: Chairman, Augustus W. Crane. 

DivisioN oF BIOLOGY AND AGRICULTURE. 

Chairman, L. R. Jones. 
Vice chairman, F. R. Lillie. 

Executive secretary, J. R. Schramm. 

EXECUTIVE COMMITTEE. 

Chairman, L. R. Jones; vice chairman, F. R. Lillie; I. W. Bailey, C. E. McClung, 
J. R. Murlin, P. J. Parrott, Walter T. Swingle, A. F. Woods. 

MEMBERS OF THE DIVISION. 

AMERICAN SOCIETY OF AGRONOMY. 

Charles V. Piper, agrostologist in charge forage crop investigations, United States 

Bureau of Plant Industry, Washington, D. C. 

SOCIETY OF AMERICAN BACTERIOLOGISTS. 

Samuel C. Prescott, professor of industrial biology, Massachusetts Institute of 
Technology, Cambridge, Mass. 

BOTANICAL SOCIETY OF AMERICA. 

H. H. Bartlett, associate professor of botany and director gardens and arboretum, 

University of Michigan, Ann Arbor, Mich. 
R. A. Harper, Torrey professor of botany, Columbia University, New York City 
L. R. Jones, professor of plant pathology, University of Wisconsin, Madison, Wis. 

AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS. 

P. J. Parrott, entomologist New York Agricultural Experiment Station, Geneva, 

N.Y. »
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ECOLOGICAL SOCIETY OF AMERICA. 

Ellsworth Huntington, research associate in geography, Yale University, New 
Haven, Conn. 

: SOCIETY OF AMERICAN FORESTERS. 

Barrington Moore, editor, Ecology, 925 Park Avenue, New York City. 

AMERICAN GENETIC ASSOCIATION. 

G. N. Collins, botanist, United States Bureau of Plant Industry, Washington, D. C. 

AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE. 

U. P. Hedrick, horticulturist, New York Agricultural Experiment Station, Geneva, 

N.Y 
AMERICAN PHYTOPATHOLOGICAL SOCIETY. 

George R. Lyman, pathologist in charge, plant-disease survey, United States Bureau 
of Plant Industry, Washington, D. C. 

AMERICAN SOCIETY OF ZOOLOGISTS. 

F. R. Lillie, professor of embryology, University of Chicago, Chicago, Ill. 
G. H. Parker, professor of zoology, Harvard University, Cambridge, Mass. 
William Patten, professor of biology and chairman, ‘Sepsrimeny of biology, Dart- 

mouth College, Hanover, N. H. 

DIVISION OF FEDERAL RELATIONS. 

Karl F. Kellerman, physiologist and associate chief, United States Bureau of Plant 
Industry, Washington, D. C. 

MEMBERS AT LARGE. 

I. W. Bailey, associate professor of forestry, Bussey Institution, Harvard University, 
Forest Hills, Mass. 

H. E. Crampton, curator of invertebrate zoology, American Museum of Natural 

History, New York City. 

Burton E. Livingston, professor of plant physiology and director, laboratory of plant 

physiology, Johns Hopkins University; permanent secretary, American Association 
for the Advancement of Science, Washington, D. C. 

C. E. McClung, professor of zoology and director, zoological laboratory, University 
of Pennsylvania, Philadelphia, Pa. 

C. F. Marbut, geologist in charge of soil survey, United States Bureau of Soils, 
Washington, D. C. 

A. G. Mayor, director, department of marine biology, Carnegie Institution of Wash- 

ington, Tortugas, Fla. (R. F. D. No. 1, Princeton, N. J.) 

Henry F. Moore, deputy commissioner, United States Bureau of Fisheries, Wash- 

ington, D. C. 
J. R. Murlin, professor of physiology and director, department of vital economics, 

University of Rochester, Rochester, N. Y. 
Walter T. Swingle, physiologist in charge crop physiology and breeding investiga- 

tions, United States Bureau of Plant Industry, Washington, D. C. 
A. F. Woods, president, University of Maryland, College Park, Md. 

COMMITTEES. 

Advisory board of the American Institute of Baking: Chairman, Harry E. Barnard, 
director, American Institute of Baking, 1135 Fullerton Avenue, Chicago, Ill. 

Advisory committee of National Canners’ Laboratory: Chairman, Wilder D. Ban- 

croft, professor of physical chemistry, Cornell University, Ithaca, N.Y.
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Committee on the atmosphere and man: Chairman, Ellsworth Huntington. 
Subcommittee on experiments: Chairman, W. H. Howell, professor of physi- 

ology and assistant director, School of Hygiene and Public Health, Johns 

Hopkins University, Baltimore, Md. 
Subcommittee on industrial effects of the atmosphere: Chairman, Ellsworth 

Huntington. 

Subcommittee on the atmosphere and mortality: Chairman, Ellsworth Hun- 

tington. 

Committee on cooperation and coordination: Chairman, F. R. Lillie. 
Committee on current problems: Chairman, G. N. Collins. 

Committee on educational relations: Chairman, C. E. McClung. 

Committee on the Farlow Index: George T. Moore, director, Missouri Botanical 
- Garden, St. Louis, Mo. 

Committee on fellowships: Chairman, M. F. Guyer, professor of zoology, University 
of Wisconsin, Madison, Wis. 

Committee on fertilizers: Chairman, J. G. Lipman, director, New Jersey Agricultural 
Experiment Station, New Brunswick, N. J. 

Subcommittee on physiological salt requirements of cultivated plants: Chair- 

man, A. G. McCall, professor of geology and soils, University of Maryland, College 
Park, Md. 

Committee on food and nutrition: Chairman, J. R. Murlin 

Subcommittee on human nutrition: Chairman, H. C. Sherman, professor of 
food chemistry, Columbia University, New York City. 

Subcommittee on animal nutrition: Chairman, E. B. Forbes, chief, department 
of nutrition, Ohio Agricultural Experiment Station, Wooster, Ohio. 

Committee on forestry: Chairman, Raphael Zon, forest economist, United States 
Forest Service, Washington, D. C. 

Subcommittee on forest products: Chairman, O. M. Butler, forester, American 
Forestry Association, Washington, D. C. 

Subcommittee on forest management: Chairman, H. H. Chapman, Harriman 
professor of forest management, Yale University, New Haven, Conn. 

Subcommittee on forestry economics: Chairman, S. T. Dana; forest commis- 
sioner, Augusta, Me. 

Subcommittee on silviculture: Chairman, T. S. Woolsey, jr., secretary-treas- 
urer Connecticut Forestry Association, 242 Prospect Street, New. Haven, Conn, 

Committee on marine biological laboratory: Chairman, F. R. Lillie. 

Committee on oceanography: Chairman, Henry F. Moore. 
Committee on phytopathology (acting also as the committee of the American Phyto- 

pathological Society to cooperate with the division): Chairman, C. R. Orton, plant 
pathologist, agricultural experiment station, Pennsylvania State College, State College, 
Pa. 

Subcommittee on phytopathology in the tropics: Chairman, W. A. Orton, 
plant pathologist in charge of investigation of cotton, truck, and forage crop 
diseases, United States Department of Agriculture, Washington, D. C. 

Committee on biological relation of insects to flowers: Chairman, F. E. Lutz, 
curator of entomology, American Museum of Natural History, New York City. 
Committee on standardization of biological stains: Chairman, H. J. Conn, associate 

bacteriologist, New York Agricultural Experiment Station, Geneva, N. Y. 

COMMITTEES OF SCIENTIFIC SOCIETIES IN COOPERATION WITH THE DIVISION. 

American Society of Agronomy: Chairman, Charles V. Piper. 
Subcommittee on soils: Chairman, C. F. Marbut. 
Subcommittee on fertilizers: Chairman, J. G. Lipman, director, New Jersey 

Agricultural Experiment Station, New Brunswick, N. J. 
Subcommittee on crops: Chairman, Charles V. Piper.



REPORT NATIONAL RESEARCH COUNCIL. 95 

Subcommittee on plant nutrition: Chairman, A. G. McCall, professor of geology 

and soils, University of Maryland, College Park, Md. 
Society of American Bacteriologists: Chairman, Samuel C. Prescott. 

Botanical Society of America: Chairman, Charles E. Allen, professor of botany, 

University of Wisconsin, Madison, Wis. 
Ecological Society of America: Chairman, Ellsworth Huntington. 

American Association of Economic Entomologists: Chairman, Wilmon Newell, 

plant commissioner, Florida State plant board; dean, College of Agriculture and 

director, Agricultural Experiment Station, University of Florida, Gainesville, Fla. 
American Society for Horticultural Science: Chairman, U. P. Hedrick. 

American Society of Naturalists: Chairman, Bradley M. Davis, professor of botany, 

University of Michigan, Ann Arbor, Mich. 

American Society of Zoologists: Chairman, F. R. Lillie. 

DIvisION OF ANTHROPOLOGY AND PSYCHOLOGY. 

Chairman, C. E. Seashore. 

Vice chairman, A. L. Kroeber. 

EXECUTIVE COMMITTEE. 

Chairman, C. E. Seashore; vice chairman, A. L. Kroeber; J. Walter Fewkes, 
W. B. Pillsbury, E. L. Thorndike, Clark Wissler. 

‘MEMBERS OF THE DIVISION. 

AMERICAN ANTHROPOLOGICAL ASSOCIATION. 

R. B. Dixon, professor of anthropology, Harvard University, Cambridge, Mass. 

J. Walter Fewkes, chief, Bureau of American Ethnology, Smithsonian Institution, 

Washington, D. C. 
F. W. Hodge, Museum of the American Indian, Broadway at One hundred and 

fifty-fifth Street, New York City. 
A. L. Kroeber, curator of anthropology, Museum of Anthropology; professor of 

anthropology, University of California, Berkeley, Calif. 

Berthold Laufer, curator of anthropology, Field Museum of Natural History, Chicago, 

111. 
Clark Wissler, curator of anthropology, American Museum of Natural History, 

New York City. 
AMERICAN PSYCHOLOGICAL ASSOCIATION. 

W. B. Pillsbury, professor of psychology and director, psychological laboratory, 
Univerity of Michigan, Ann Arbor, Mich. 

C. E. Seashore, dean of the Graduate College, professor of psychology, and head of 

the department of philosophy and psychology, University of Iowa, Iowa City, Iowa. 
George M. Stratton, professor of psychology, University of California, Berkeley 

Calif. 
H. C. Warren, Stuart professor of psychology, Princeton University, Princeton, 

N.J.. 

J. B. Watson, consulting psychologist, J. Walter Thompson Co., 244 Madison Ave- 
nue, New York City. 

G. M. Whipple, professor of experimental education, University of Michigan, 
Ann Arbor, Mich. 

MEMBERS AT LARGE. 

J. H. Breasted, professor of Egyptology and oriental history, University of Chicago, 
Chicago, Ill. 

George L. Meylan, professor of physical education and medical director of the 

gymnasium, Columbia University, New York City.
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L. M. Terman, professor of education, Stanford University, Stanford University 

Calif. 
E. L. Thorndike, professor of educational psychology, Teachers’ College, Columbia 

University, New York City. 

A. M. Tozzer, associate professor of anthropology and curator of Middle American 
archeology and ethnology, Peabody Museum of American Archeology and Ethnology, 

Harvard University, Cambridge, Mass. 

C. S. Yoakum, associate professor of applied psychology and director, bureau of 

personnel research, Carnegie Institute of Technology, Pittsburgh, Pa. 
A representative from the division of Federal relations. 

COMMITTEES. 

Committee on State archeological! survey: Chairman, Clark Wissler. 
State subcommittee for Indiana: Chairman, Amos W. Butler, secretary, Indiana 

Board of Charities, Indianapolis, Ind. 
State subcommittee for Illinois: Chairman, Berthold Laufer. 

State subcommittee for Iowa: Chairman, B. F. Shambaugh, professor of political 
science, University of Iowa, Iowa City, Iowa. 

Committee on child-welfare research: Chairman, Bird T. Baldwin, research pro- 

fessor of psychology and director of child-welfare research, University of Towa, Iowa 
City, Iowa. 

Committee on initiation of a journal of psychological abstracts (joint committee 
with the American Psychological Association): Chairman, C. E. Seashore. 

Committee on national intelligence tests: Chairman, G. M. Whipple. 

Committee on personnel research in business and industry: Chairman, Beardsley 

Ruml, assistant to the president, Carnegie Corporation, 522 Fifth Avenue, New York 
City. 

Committee on prediction of success of students entering higher institutions: Chair- 

man, W. V. Bingham, professor of applied psychology, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 

Advisory committee on problems of military psychology: Chairman, Walter Dill 
Scott, president, Northwestern University, Evanston, Ill. 

Committee on race characters: Chairman, Clark Wissler. 

Committee on specific projects outside of the United States: Chairman, J. Walter 

Fewkes. 
Committee on superior attainment of college students: Chairman, C. E. Seashore. 

Committee on vestibular research: Chairman, C. E. Seashore. 

Executive committee on vestibular research: Chairman, J. Gordon Wilson, pro- 
fessor of otology, Northwestern University Medical School, Chicago, Ill. 

Committee of the National Association of Directors of Educational Research to 

cooperate with the division: Chairman, M. E. Haggerty, professor of educational 
psychology, University of Minnesota, Minneapolis, Minn. 

REPRESENTATIVES OF THE DIVISION ON— 

Committee on Health Examinations of the American Physical Education Association.— 
E. A. Hooton, Peabody Museum, Harvard University, Cambridge, Mass. 

FELLOWSHIPS. 

ResEArRcE FELLowsHIP BOARD. 

A sum, amounting to $500,000 for the period May 1, 1919, to June 30, 1925, has been 
pledged to be appropriated by the Rockefeller Foundation to the National Research 

Council for the maintenance of national research fellowships in physics and chemistry,
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under the direction of a research fellowship board appointed by the council of the 

National Academy of Sciences and the executive board of the National Research 

Council acting jointly. 
The members appointed on this board serve for a period of five years. With them 

the chairman of the divisions of physical sciences and of chemistry and chemical 

technology, appointed annually, serve in an ex officio capacity. 

MEMBERS OF THE BOARD. 

Simon Flexner, chairman, director of research laboratories, Rockefeller Institute for 
Medical Research, Sixty-sixth Street and Avenue A, New York City. — 

George E. Hale, director Mount Wilson Observatory, Carnegie Institution of 
Washington, Pasadena, Calif. 

John Johnston, Sterling professor of chemistry, Yale University, New Haven, Conn. 

Elmer P. Kohler, professor of chemistry, Harvard University, Cambridge, Mass. 

R. A. Millikan, director, Norman Bridge laboratory ef physics, California Institute 
of Technology, Pasadena, Calif. 

Augustus Trowbridge, Professor of physics, Princeton University, Princeton, N. J. 

EX OFFICIO. 

F. G. Cottrell, chairman, division of chemistry and chemical technology, National 
Research Council, Washington, D. C. 

H. G. Gale, chairman, division of physical sciences, National Research Council; 
professor of physics, University of Chicago; executive secretary, research fellowship 
board for 1921-22, Washington, D. C. 

Fellowships for 1921-22 have been awarded to the following persons, who have 

demonstrated a high order of ability in research, for the purpose of enabling them to 
conduct investigations at educational institutions which make adequate provision for 
research in physics and chemistry. 

IN CHEMISTRY. 

James A. Beattie. Roscoe G. Dickinson. Robert S. Mulliken. 

Arthur F. Benton. Martin C. E. Hanke. Axel R. Olson. 

Francis W. Bergstrom. Rolla Neil Harger. C. S. Palmer. 

F. Russell Bichowsky. Selig Hecht. Henry C. Parker. 
Frederick L. Browne. David C. Jones. Robert N. Pease. 

George L. Clark. Morris Kharasch. : Leonard F. Yntema. 

Edwin J. Cohn. Albert G. Loomis. 

IN PHYSICS. 

Ernest F. Barker. E. H. Kurth. George P. Paine. 

Gregory Breit. Leonard B. Loeb. Henry DeW. Smyth. 

John S. Foster. John P. Minton. Louis T. E. Thompson. 
Allen Garrison. Jared K. Morse. Joseph Valasek. 
Paul S. Helmick.



APPENDIX B. 

ARTICLES OF ORGANIZATION AS AMENDED UP TO JUNE 30, 1922. 

PREAMBLE. 

The National Academy of Sciences, under the authority conferred upon it by 
its charter enacted by Congress, and approved by President Lincoln on March 3, 

1863, and pursuant to the request expressed in an Executive order made by President 
Wilson on May 11, 1918, adopts the following articles of organization for the National 

Research Council, to replace the temporary organization under which it has operated 
heretofore: 

ARTICLE I—PURPOSE. 

It shall be the purpose of the National Research Council to promote research in 

the mathematical, physical, and biological sciences, and in the application of these 

sciences to engineering, agriculture, medicine, and other useful arts, with the object 
of increasing knowledge, of strengthening the national defense, and of contributing 

in other ways to the public welfare, as 5 oxprossad in the Executive order of May 11, 
1918. 

. ARTICLE II—MEMBERSHIP. 

Section 1. The membership of the National Research Council shall be chosen 

with the view of rendering the council an effective federation of the principal research 
agencies in the United States concerned with the fads of science and technology 
named in Article I. 

Sec. 2. The council shall consist of representatives of national scientific and 

technical societies; representatives of the Government, as provided in the Executive 
order; and representatives of other research organizations and other persons whose 

aid may advance the objects of the council. 

ARTICLE III—DIVISIONS. 

Section 1. The council shall be organized in divisions of two classes: Divisions 
dealing with the more general relations and activities of the council and divisions 

dealing with special branches of science and technology. 

SEc. 2. The initial constitution of the divisions of the council shall be as follows: 
Divisions of general relations: Division of Federal relations, division of foreign 

relations, division of States relations, division of educational relations, division of 

research extension, and research information service. 
Divisions of science and technology: Division of physical sciences, division of 

engineering, division of chemistry and chemical technology, division of geology 
and geography, division of medical sciences, division of biology and agriculture, 

and division of anthropology and psychology. 
Sec. 3. The number of divisions and the grouping of subjects in Article III, section 

2, may be modified by the executive board of the National Research Council. 
Sec. 4. The divisions of general relations shall be organized by the executive 

board of the National Research Council. (Art. IV, sec. 2.) 
Sec. 5. To secure the effective federation of the principal research agencies in 

the United States, provided for in Article II, a majority of the members of each of 

98
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the divisions of science and technology shall consist of representatives of scientific 
and technical societies, who shall be chosen as provided for in Article V, section 2. 

The other members of the division shall be nominated by the executive committee 

of the division, approved by the executive board of the National Research Council, 

and appointed in accordance with Article V, section 4. 
Sec. 6. The divisions of the council, with’ the approval of the executive board, 

may establish sections and committees, any of which may include members chosen 

outside the membership of the council. 

ARTICLE IV—ADMINISTRATION. 

Section 1. The affairs of each division shall be administered by a chairman, 

one or more vice chairmen, and an executive committee, of which the chairman 
and vice chairman shall be ex officio members. The officers and the executive 

committee of each of the divisions of general relations shall be appointed by the 
executive board for such periods as may be determined by the board, except that 
the foreign secretary of the National Academy of Sciences shall be ex officio chair- 

man of the division of foreign relations. The officers and executive committee of 
each of the divisions of science and technology shall be elected by the division at 
its annual meeting and confirmed by the executive board. 

Sec. 2. The affairs of the National Research Council shall be administered by an 

executive board, of which the officers of the National Research Council, the presi- 
dent and home secretary of the National Academy of Sciences, the president of the 
American Association for the Advancement of Science, the chairmen and vice chair- 

men of the divisions of science and technology, and the chairmen of the divisions 

of general relations shall be members ex officio. In the absence of the chairman 
of a division the vice chairman or other executive officer shall represent him. The 
council of the National Academy of Sciences and the executive board of the National 
Research Council, acting jointly, may nominate additional members, not to exceed 

12 in number, who, if not already members of the National Research Council, shall 

be appointed thereto by the president of the National Academy of Sciences for terms 

of three years. Upon their retirement chairmen of the National Research Council 
shall continue as members of the executive board for two years beyond the period 

of their appointment. Subject to the approval of the executive board, the business 
of the council may be transacted by an interim committee constituted as defined in 

the by-laws. 
Src. 3. The officers of the National Research Council shall consist of a chairman, 

a chairman of the executive board, one or more vice chairmen, a permanent secre- 

tary, and a treasurer, who shall Bis serve as metho and officers of the executive 
board of the council. 

Skc. 4. The officers of the National Research Council, excepting the permanent 

secretary and the treasurer, shall be elected annually by the executive board. The 
permanent secretary of the council shall be elected by the executive board for a 
period of one year or more. The treasurer of the National Academy of Sciences shall 

be ex officio treasurer of the National Research Council. 

Sec. 5. The duties of the officers of the council and of the divisions shall be fixed 
by the executive board. 

ARTICLE V—NOMINATIONS AND APPOINTMENTS. 

Section 1. The Government bureaus, civil and military, to be represented in the 

division of Federal relations and the scientific and technical societies, to be repre- 
sented in the divisions of science and technology of the National Research Council, 
shall be determined by joint action of the council of the National Academy of Sci- 

ences and the executive board of the National Research Council. 

26865°—S. Doc. 285, 67-4——8
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Skc. 2. Representatives of scientific and technical societies shall be nominated by 

~~ the societies, at the request of the executive board, and appointed by the president 

of the National Academy of Sciences to membership in the council and assigned to 
one of its divisions. 

SEc. 3. The representatives of the Government shall be nominated by the presi- 

dent of the National Academy of Sciences after conference with the secretaries of 
the departments concerned, and the names of those nominated shall be presented 

to the President of the United States for designation by him for service with the 
National Research Council. 

Sec. 4. Other members of the council shall be nominated by the executive com- 

mittees of the divisions, approved by the executive board, and appointed by the 

president of the National Academy of Sciences to membership and assigned to one 
of the divisions. 

Sec. 5. Members of the council shall be appointed for terms of three years, except 

when appointed to fill unexpired terms. 
Sec. 6. The Government representatives shall serve for periods of three years,’ 

unless they previously retire from the Government office which they represent, in 
which case their successors shall be appointed for the unexpired term. 

ARTICLE VI-—MEETINGS. 

Section 1. Meetings of the council may be held on call of the executive board. 
Sec. 2. The executive board and the divisions shall hold annual meetings, at 

which, in the case of the divisions of science and technology, officers shall be elected; 
such other meetings may be called as may be required for the transaction of busi- 

ness. The annual meeting of the executive board shall be held in April in the city 

of Washington, on a date to be determined as the board may direct. 
Sec. 3. Joint meetings of the executive board of the National Research Council 

and the council of the National Academy of Sciences shall be held from time to time, 
to consider any matters which, in the judgment of the president of the National 
Academy, require the attention of both bodies. 

ARTICLE VII—PUBLICATIONS AND REPORTS. 

Section 1. An annual report on the work of the National Research Council shall 

be presented by the chairman to the National Academy of Sciences for submission 
to Congress in connection with the annual report of the president of the academy. 

SEc. 2. Other publications of the National Research Council may include papers, 

bulletins, reports, and memoirs, which may appear in: the proceedings or memoirs 

of the National Academy of Sciences, in the publications of other societies, in scien- 
tific and technical journals, or in a separate series of the Research Council. 

ARTICLE VIII—AMENDMENTS. 

Section 1. Power of amendment of these articles of organization shall reside in 
the council of the National Academy of Sciences. :
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© (July 1, 1921, to June 30, 1922.) 

To the PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES: 
I have the honor to submit the following report as treasurer of 

the academy for the year from July 1, 1921, to June 30, 1922, and as 
treasurer of the National Research Council for the same period. Asis 
customary, this report is divided into two sections, the first covering 
the accounts of the National Academy of Sciences and the second 
covering those of the National Research Council. 

In June, 1922, the complete list of investments held by the academy 
was submitted to Spencer Trask & Co., New York, with a request that 
it be carefully examined and that suggestion be made of any changes 
deemed advisable. The reply expressed approval of all the securities 
“and the only recommendations made were (1) that one lot of bonds 

which were approaching maturity be sold and the money reinvested, 
and (2) that the academy’s $16,000 in British 51s of 1929, selling at 
about 109, be exchanged for British 54s of 1937 at about 102. The 
first suggestion was followed. The second, which was rather tenta- 
tively made, has not yet been acted upon, for if sterling exchange, 
as seems likely, goes higher the 1929 bonds (convertible at $4.30 to 
the pound sterling) will still further appreciate in value. 

As usual, the greater part of the actual work pertaining to the 
treasurer’s office has been performed by Mr. J. H. J. Yule, the bursar, 
whose industry, faithfulness, and initiative deserve hearty com- 
mendation. 

NATIONAL ACADEMY OF SCIENCES. 

The total income of the academy from gifts, dues, interest on in- 
vestments, subscriptions, and contributions to proceedings amounted 
to $129,762.41. The miscellaneous disbursements amounted to 
$133,660.93, and payments on grants and for medals from trust 
funds amounted to $7,922.90. 

The total book value of the investments held by the academy on 
June 30, 1922, was $331,931.75, yielding interest at that date at the 
rate of 5.45 per cent on the sum named. The market value of these 
investments on June 30, 1922, as nearly as could be determined, was 
$329,052.95 and the interest rate as computed on that sum was 5.60 
per cent, 

; 101



\ 

102 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1922. 

The following table is given to show the diversification of the 
‘securities held by the academy: 

  

  

  

Amount. | Per cent. 

United States Government DODAS. .. . «.vum« «wins us py sw 3udinsnthe § ie = vn § 53nd 58 win = + $26,200 7.61 

Foreion. covoInIMENES DONAS. 5. vvivihns cae ss avimn ns se tine ne bns ve Wh snes y wate a 27,500 7.99 

Improved realestate DONAY. oo. Li. cpa rae iens s Tia sans s sn ah wts vs ste s oP oom ws NAR 73,500 21.34 

Improved real estate INOTIZage NOLES. . . occu viii sin iii ns vanes seb nnns dab uin bn mn nd 19,000 5.52 

RAIA DONS. (coca en rena snnnmnmnie ~n si ge vos os goals soa Ras Palade red ra ss 55,200 16.03 

DET MG aie SET a Ri ste g tp sali £ S Je py bpn alp A 10, 000 2.90 

Pablicwutilities bonds... cco. 00 UC OA CALL LTE TOL OG 37,000 10.74 

POWER DODAS: LC. oc Lh hs cause dusngss nl so F oak vB a4 +d 5 SAS oWE 3+ Smut ~Pmpoie ba 96, 000 27.87 

otal. Lodi dd th hhielrs dade ln ET LTO da a Ss EA TR CE EE i 344,400 | + 100.00       

Special contributions from members of the academy, amounting to 
$50, were received by Dr. Charles D. Walcott for the purpose of 
financing in a more satisfactory way the cost of publishing the pro- 
ceedings of the academy, the sum named being additional to the 
$3,171 reported by me last year for the same purpose. A contri- 
bution of $1,000 was received from the William Ellery Hale fund for 
the support of the proceedings. 

The sum of $46,190.74 has been received during the year from the 
Carnegie Corporation of New York, and a similar sum has been dis- 
bursed for plans and services for a new building for the use of the 
National Academy of Sciences and the National Research Council. 

Three additional installments, amounting to $16,750, making a 
total now of $21,750, were peveived on the bequest of Mus. Mary Anna 
Palmer Draper for the Billings fund. 

The Pennsylvania Co. for Insurance on Lives and Granting An- 
nuities has remitted to the academy in cash, on account of the Joseph 
Henry fund, the sum of $18,850.98, of which $1,311.41 was income and - 
$17,539.57 was capital. This company has also turned over to the 
academy on account of this fund high-grade bonds having a face 
value of $22,200, representing invested capital, making total receipts 
in cash and bonds from this source $41,050.98. The capital account 
of this fund now stands at $39,739.57. 

Changes in investments may be summarized as follows: Loans on 
real estate aggregating $2,500 were paid at maturity. Five bonds 
of a face value of $5,000 were called for redemption. Sixty-six bonds 
of a total face value of $59,000 were purchased for $53,486.25. 
Twenty-five bonds of a face value of $22,200 were acquired from the 
Pennsylvania Co. for insurance on lives and granting annuities. 

The consolidated investment fund now totals $232,235.07, an 
increase of $56,489.57 having been made since the last report, of 
which $16,750 represents an increase in the Billings fund and 
$39,739.57 represents the capital of the Joseph Henry fund.
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The trust funds of the academy, the income of which is admin- 
istered for specific purposes, are enumerated below. The capital of 
certain funds has been increased beyond the amount of the original 
gift or bequest by the transfer of accumulated income at the request 
of the donors or by action of the academy. 

Bache fund: Bequest of Alexander Dallas Bache, a member of the acad- 
emy, 1870. To aid researches in physical and natural sciences........ 

Watson fund: Bequest of James C. Watson, a member of the academy, 
1874. For the promotion of astronomical science through the award 

of the Watson gold medal and grants of money in aid of research....... 
Draper fund: Gift of Mrs. Henry Draper, 1883. In memory of her hus- 

band, a former member of the academy. To found the Henry Draper 
gold medal, to be awarded for notable investigations in astronomical 

physics. The balance of income is applied to aid research in the same 
BCIONCe. BUTI J dl JURE Ve a UL TIL D0 RV VI JURE IR 

Smith fund: Gift of Mrs. J. Lawrence Smith, 1884. In memory of her 
husband, a former member of the academy. To found the J. Lawrence 

Smith gold medal, to be awarded for important investigations of mete- 

oric bodies and to assist, by grants of money, researches concerning such 

Gibbs fund: Established by gift of Wolcott Gibbs, a member of the 
academy, 1892, and increased by a bequest of the late Morris Loeb, 
1914. For the promotion of researches in chemistry.................. 

Gould fund: Gift of Miss Alice Bache Gould, 1897. In memory of her 

father, a former member of the academy. For the promotion of re- 
Searches in OStrONOMIY. oemssiriives nmne sis si snd sui sidis ims anti «enn sss 

Comstock fund: Gift of Gen. Cyrus B. Comstock, a member of the acad- 

emy, 1907. To promote researches in electricity, magnetism, or ra- 
diant energy through the Comstock prize of money, to be awarded 
once in five years for notable investigations. The fund is to be in- 

creased. ultimately, 10 $15,000. - - - . «cc ovoe cares seninnsunsasnsnsssesrs 

Marsh fund: Bequest of Othniel Charles Marsh, a member of the academy, 

1909. To promote original research in the natural sciences. To the 
original bequest of $10,000 the academy has added interest received 

from the estate and has authorized the increase of the fund to $20,000 
by annual additions from income.........cccceciiiiiiiiiiiinie aad. 

Murray fund: A gift from the late Sir John Murray, 1911. To found the 
Alexander Agassiz gold medal, in honor of a former member and presi- 

dent of the academy, to be awarded for original contribution to the 
SCIENCE Of OLOANONTAPIIY o «2s seers snr mes « savmns ns sshrossssssasss 

Hartley fund: A gift from Mrs. Helen Hartley Jenkins, 1913-14, in mem- 

ory of her father, Marcellus Hartley, to found the medal of the academy 

awarded for eminence in the application of science to the public wel- 

Billings fund: Established by the bequest of Mrs. Mary Anna Palmer 

Draper (Mrs. Henry Draper) of $25,000, 1915. To support the publica- 

tion of the proceedings of the academy or for other purposes, to be deter- 
mined by the academy, six installments... .............oo i... 

Elliot fund: Gift of Margaret Henderson Elliot, to found the Daniel 

Giraud Elliot gold medal and honorarium for the most meritorious 
work in zoology or paleontology.published in each year............... 

$60, 000. 00 

25, 000. 00 

10, 000. 00 

10, 000. 00 

5, 545. 50 

20, 000. 00 

12, 406. 02 

6, 000. 00 

1, 200. 00
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Thompson fund: Gift of Mrs. Mary Clark Thompson, 1919, the income 

thereof to be applied for a gold medal of appropriate design to be awarded 
annually by the academy for the most important services to geology 

and paleontology, the medal to be known as the Mary Clark Thompson 

201d MEAL. .. open ror etns ws picts 1 pie vine b dds war tn ss seni she vail s Sere $10, 000. 00 
Joseph Henry fund: The sum of $40,000 was contributed by Fairman 

Rogers, Joseph Patterson, George W. Childs, and others, as an expres- 

sion of their respect and esteem for Prof. Joseph Henry. This amount 
was deposited with the Pennsylvania Co. for the insurance of lives and 

granting annuities in trust, with authorization to collect the income 

thereon and to pay over the same to Prof. Joseph Henry during his nat- 
ural life, and after his death to his wife and daughters, and after the 

death of the last survivor to ‘‘deliver the said fund and the securities 
in which it shall then be invested to the National Academy of Sciences, 

to be thenceforward forever held in trust under the name and title of 
the ‘Joseph Henry fund.’” The death of Miss Caroline Henry on 

November 10, 1920, has removed the last surviving heir of Joseph 

Henry to the income of the Joseph Henry fund. To assist meritorious 

investigators, especially in the direction of original research. Amount . 

  

  

      

received by the academy from the Pennsylvania Co......cccceea...... 39,739.57 

In addition to the above-named funds the academy holds the following: 
Agassiz fund: Bequest of Alexander Agassiz, a member of the academy, 

1910, for the general uses of the academy. .......coueiineiunnnnn..... 50, 000. 00 

yA I 299, 641. 09 

Statement of assets and liabilities, June 30, 1922. 

ASSETS. 

[Bonds purchased during the year are indicated thus *.] 

Market 

value. | value. | value june 

Mortgage notes, secured by first mortgage on real estate............. $19,000.00 | $19,000.00 | $19,000.00 

Bonds: 

American Telephone & Telegraph Co., 30-year 5 per cent gold 

collateral trust, due Dec. 1, 1946; Nos. 4604, 29245, 29246, 41419; 

4, at SLO00. as sda, Slat J LL LO SR LS Rds VA 4,000.00 | 3,817.50 3,890.00 

Asheville Power & Light Co., first mortgage, 30-year gold, 5 per 

cent, due Apr. 1, 1942, New York; Nos. 272, 490, 492, 508, 509; 

5, 8681000... x sb wins wavs iinapns un sursienssio ne ais os ras es wavs obats 5,000.00 | 4,892.50 4,550.00 

Broadway Realty Co., purchase money first 5 per cent gold, due 

Sept. 1, 1926; Nos. 50, 796, #906, *922, *923, 963-965, *1005, 1068, 
1102, 1139, *1574, 1616-1620, 1629, 1630; 20, at $1,000............. 20,000.00 | 19,605.00 | 18,000.00 

Bush Terminal Buildings Co., first mortgage 50-year sinking 

fund, 5 per cent, gold, due Apr. 1, 1960; Nos. 1383-1387 and 

£805-2500:°10, at $1,000... 0. ci ced Lads ma av eh 10, 000. 00 9,375.00 9,000.00 

Chesapeake & Ohio, general mortgage, 4.5 per cent, gold, due . 

New York, Mar. 1, 1992; Nos. 15350-15354; 5, at $1,000......... 5,000. 00 4,600. 00 4,350.00 

City of Tacoma, Green River special water fund No. 2, 5 per cent, 

due Oct. 1, 1939; Nos. 1508-1511; 4, at $1,000. ....ccecienrannnn- 4,000.00 | 4,140.00 3,920.00 

*City of Toronto, Canada, Harbour Commissioners, 4} per cent . 

gold, due Sept. 1, 1953; Nos. A13744-5, A14040, A14099, A15464, 

ALBAOBYE, Ol BUD... seat vs sone suns vns Sr nbis sansa sib ans sso 6,000.00 | 5,400.00 5,250.00
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Face 
value. 

Book 
value. 

Market 
value, June 
30, 1922. 

  

Bonds—Continued. 

Cleveland Electric Illuminating Co., first mortgage, 5 per cent, 

due New York, Apr. 1, 1939; Nos. M6060, M6096, M6097, 

*M9730, *¥M14911, *M14912, M15094-M15098; 11, at $1,000; Nos. 
D261-D264; 4, at $500. . . ... ..» SIL HN GG AAG 

*Commonwealth Edison Co., first mortgage, gold, 6 per cent, 

due June 1, 1943; Nos. 58097-58100; 4, at $1,000................ 

Commonwealth Electric Co., first 5 per cent, due June 1, 1943; 

No05.2045-2047, 40113 4,80 $1,000. «csc ce ne vrs vssavannnvanesse 

*Consolidated Gas, Electric Light & Power Co. of Baltimore, first 

refunding mortgage, 7 per cent, sinking fund, gold, series C, 

convertible, due Oct. 1, 1931; Nos. M4583-M4592; 10, at $1,000. . 

Cosmos Club, 4.5 per cent, due July 1, 1949; Nos. 286-289, 291-294, 

296, 297, 299, 301, 303-305, 350; 16, at $1,000. .....cceuecuennn... 

Detroit Edison Co., first and refunding mortgage, gold, 5 per 

cent, due Jan. 1, 1940; Nos. 9657-9660; 4, at $1,000; and Nos. 

D501, D502, D599; 3, at $500........ TACO COR A OB 

Detroit Edison Co., first mortgage, 30-year gold, 5 per cent, due 

Jan, 1, 1933; Nos. 557, 2442, 2443, 3024, 3252, 3253, 3639-3641, 
8086; 20, at $1,000... .. cc cvnnsaewiian ASR cent  S0L AC GH 

*Detroit Edison Co., first and refunding mortgage, 6 per cent, 

gold, due June 1, 1940; Nos. B14308, B14298, B14299, B16655; 

4, at $1,000; No. BD2048; 1, at $500. .....0cceuicamamianacannann 

Dominion Coal Co. (Ltd.), first mortgage, sinking fund, gold, 

5 per cent, due New York, Mar. 1, 1940; Nos. A1038, A1039; 2, 

*Dutch East Indies, 40-year, external sinking fund, gold, 6 per 

cent, due Mar. 1, 1962; trust receipts Nos. 8058, 41407; 2, at 

$1,000; N0. D2400; 1, 808500. ca vn evvs vad bisnmasii at sdoniasinsnne 

Galveston, Harrisburg & San Antonio, Mexican and Pacific Ex., 

6 per cent, second guaranteed; reduced to 5 per cent, due Jan. 

1, 1931; Nos. 1044, 1048, 1248, 2112-2116; 8, at $1,000............ 

Georgia Railway & Electric Co., first consolidated mortgage, 

5 per cent, sinking fund, gold, due Jan. 1, 1932; Nos. 191, 1061, 

1600; 3, 86 81,000. . «cnn uionieee dda dh HIERN CUALES — 

Grand Rapids Gas Light Co., 5 per cent, first mortgage, gold, 

due New York, Aug. 1, 1939; Nos. A522, A523, A595, A596; 4, 

*Grand Trunk Western Railway Co., first mortgage, 50-year 

gold, 4 per cent, due July 1 1950; Nos. 4304, 5605, 5606; 3, at 

$1,000; Nos. 15, 265, 774, 781, 839, 994, 1019, 1055, 1059, 1104, 
1189, 1378, 2738, 2884, 2942; 15, at $500... .cccciiinnaaiann.- 

Great Northern Ry. Co., *7 per cent, 15-year general mortgage, 

series A, due July 1, 1936; temporary certificates; Nos. 

TM67750-TM67755; 6, at $1,000; TC4849, TC4850; 2, at $100; 

D381 1, ab 8500. dE Jr ere disrevd nd ns nn wry swis 

Hydraulic Power Co. of Niagara Falls, 5 per cent, refunding and 

improvement mortgage, due Oct. 1, 1951; Nos. ¥*M1990-+*M 1994; 

5 at $1,000; Nos. D244, D457, D458; 3, 8t $500. oo eouenen.. 
*Lehigh Valley Railroad Co., 6 per cent registered Consolidated 

Mortgage loan annuity bonds, dated Nov. 13, 1873; Nos. 1739-   1758; °20, AU 8L,000. tI JAH LL oe ve cs cedar a vee we ree es 

$13,000.00 

4,000.00 

4,000.00 

10,000.00 

16,000. 00 

5,500.00 

10,000. 00 

4,500.00 

2, 000. 00 

2,500.00 

8,000. 00 

3,000. 00 

4,000. 00 

10, 500. 00 

6,700. 00   

$12,297. 50 

3,660.00 

3,600.00 

9,900.00 

16,000. 00 

5,005.00 

10,072. 50 

3,960. 00 

1,812. 50 

2,386. 25 

8,030. 00 

2,995. 00 

4,020.00 

7,690. 00 

6,465.50 

5,670. 00 

20, 000. 00   

$12,675.00 

4,200.00 

3,880.00 

10, 500. 00 

12,000.00 

| 5,115.00 

9,800.00 

4,410.00 

1,700. 00 

2,362. 50 

7,540.00 

2,745.00 

3,720.00 

7,875.00 

7,311. 38 

6, 240. 00 

20, 600. 00
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Face 
value. 

Book 
value. 

Market 
value, June 
30,1 

  

Bonds—Continued. 

*Liberty, second, converted, 4} per cent; 1927-1942; No. CO- 

1636598; 1, at $100; No. CO0929688; 1, at $60. ...cccavecuan... 

Liberty, third loan, 4% per cent, gold of 1928; Nos. 8329 at 

$10 000; Nos. 2643499-2643523; 25 at $100; and Nos. 4070782- 

A0V0787;:6 BE BEDI. «co ivivn enn adil Sit db Bdge RUBE IHN FI 

Liberty fourth loan 4} per cent gold of 1933-1938; Nos. 

DO4770174 EO4770175; 2 at$100; No.*G 00497557; 1 at $1 000; 

NO. #DO0IS1000%; InREBED:. . otc n asin stitmmannnse sss en snana sd 

Michigan Northern Power Co. first mortgage guaranteed 5 per 

cent, due 1941; Nos. 5054, 5057, 5216, 5516, 5567-5571, 8515; 10 

at $1,000; and Nos. 4367, 4368; 2 at $500. ...........cocaenn.... 

Milwaukee Electric Railway & Light Co. 5per cent generaland 

refunding mortgage, gold, series A, due New York Dec. 1, 

1951; Nos. 2088, 2772, 3830, 3840, 3930, 3931, 5222-5224;9 at $1,000. 

*Milwaukee Electric Railway & Light Co. 73 per cent 20-year 

refunding and first mortgage, gold, series A, due June 1, 1941; 

No. D890; 1 at 3500. ..........vuis shidsvaioins ae pinesdolipiod ns ails 

Minneapolis General Electric Co. 6 per cent 30-year gold mort- 

gage, due New York Dec. 1, 1934; Nos. 1621, 1622, 1949, 2004, 

2572-2575, 7579, 7580; 10 at $1,000. ....0ccieceeaccrnncncnananns 

*Nevada-California Electric Corporation 6 per cent first lien, 

series A, due Jan. 1, 1946, New York; 1 at $1,000; No. M409... 

*Nevada-California Electric Corporation 6 per cent first lien, 

gold, series B, due New York, Oct. 1, 1950; 1, at $500; No. D166. . 

*New York Telephone Co., 6 per cent, 20-year, refunding 

mortgage, gold, series A, due Oct. 1, 1941; No. 9018; 1, at $500. . 

Niagara Falls Power Co., first mortgage, 5 per cent, gold, coupon, 

due Jan. 1, 1932; Nos. 5246, 5247, 6583, 8358; 4, at $1,000. ....... 

Niagara Falls Power Co., first mortgage, 5 per cent, gold, regis- 

tered, due Jan. 1,1932; No. R484;1,at$6,000.......cc.ccvuunnn 

Riggs Realty Co., 3-30-year coupon, first, 5 per cent, due Wash- 

ington, D. C., Oct. 1, 1940; Nos. 136, 140, 144; 3, at $1,000. ..... 
Shawinigan Water & Power Co., 5 per cent, consolidated mort- 

gage, 30-year, gold, due Jan, 1, 1934; Nos. M0354, MO510, 

M2594, M2943; 4, BU $1,000... .. . . Luks duianiinia dunia sivas Sun 
Southern Bell Telephone & Telegraph Co., 30-year, first mort- 

gage, 5 per cent, sinking fund, gold, due Jan, 1, 1941; Nos. 

M9739, M11576-M11579, M13965, M15568-M 15570; 9, at $1,000. . 

*State of Queensland, 20-year, 7 per cent, sinking fund, external 

loan, gold, due Oct. 1, 1941; Nos. 8224-8231; 8, at $1,000........ 

Swiss Government, 8 per cent, due July 1, 1940; No. 3400; 1 at 

Trinity Buildings Corporation, first mortgage, gold, 53 per cent, 

due 1939; Nos. M5229-M5243; 15, at $1,000; and Nos. D697- 

D706; 107858500. « «Jha sh 18 os sin ananansnssisssssassssnannensss 

Two Rector Street Corporation, first mortgage, 15-year, sinking 

fund, gold loan, 6 per cent, due Apr. 1, 1935; No. M300; 1, at 

$1,000; No. D152, 1, 808000; .. . cc coe nncoconanniineesiades sane 

Union Electric Light & Power Co., of 8t. Louis, 5 per cent, first 

mortgage, 30-year, gold, due New York, Sept. 1, 1932; Nos. 

1352, 4160, 8601; 3821; 4,88 $1,000. . « .ouveuoneesnnnannasannnnas   

  

$150. 00 

12, 800. 00 

1,250. 00 

11, 000. 00 

4,000, 00 

6,000, 00 

3,000.00 

4,000. 00 

4,000.00   

$150. 00 

12,800. 00 

1,250. 00 

9, 540. 00 

8,237. 50 

475.00 

9,880. 00 

950. 00 

475. 00 

485.00 

4,100.00 

5,760. 00 

3,097.50 

3,822.50 

8,942.50 

7, 940.00 

1, 000. 00 

19, 900. 00 

1,500.00 

3,782.50   

$148.47 

12, 825. 60 

1,260. 00 

10,120. 00 

7,650. 00 

505. 00 

9,700. 00 

935. 00 

467.50 

520.00 

3, 960.00 

5,940.00 

2,760. 00 

3,900. 00 

8, 460. 00 

8, 650. 00 

1,187.50 

19, 600. 00 

1,470.00 

3,720.00
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ASSETS~—Continued. 

Liking Buck 0 
t 

Bonds—Continued. 

United Kingdom of Great Britain and Ireland, ten year, 53 per 

cent, due Aug. 1, 1929; Nos. M138584-M138599; 16, at $1,000....| $16,000.00 | $15,400.00 | $17,240.00 
Vicksburg, Shreveport & Pacific R. R. Co., prior-lien mortgage, 

at 6 per cent, gold, renewed at 5 per cent, due Nov. 1, 1915, 

extended to Nov. 1, 1940; Nos. 561, 661, 794, 982, 1323; 5 at 

BH000:. . 0% uinivosis ve Hs ttn ant eB Ts ena gE Be nin snstmd sins 5,000.00 | 5,050.00 4,400. 00 
*John Wanamaker, 5 per cent, first mortgage,'gold, due Apr. 

1, 1923; registered; No. 395; 1, at $1,000... .......cccoceunannnan.nt 1, 000. 00 1,000. 00 1, 000. 00 

POL... ac ses sami te Tas ns wines windiest Dhl AMA Oolv sn 5 5 313,400.00 | 300,931.75 | 298, 052.95 

Other United States securitiesheld..............c.cceviennnennnnin 12,000.00 | 12,000.00 12,000. 00 

Gran@dolal. 2. ne Ee Rn RE TNL GSE, 344,400.00 | 331,931.75 | 329,052.95 

SUMMARY. 
Book value of securities as above................. rr PA lv SC OA Sg Bi $331,931. 75 
Accrued interest on seCuritios pUPCNaseB...c.e. vee scrreiinccassiasssshisnsanvar asa ssnnsabesa 75. 50 

; : 332,007. 25 
Bank balance, June 30, 1922................... I Sa TA PRI I hE TX £0 C7 9, 459. 08 

J RE SR Ra RN SN A OE Sts SSN. A LR Fae LIL 341, 466. 33 

LIABILITIES. 

Income. Capital. Income. | Capital 

General fund: Gibbs fund: 

Invested.......... :... $430.00 1......a.ueue Invested.............: $500. 00 $5, 545. 50 

Uninvested........... 1,588.05 0... causes Uninvested........... 390.16... 0... 0 

Agassiz fund: Gould fund: : 

Invested... ....c.... ici amenerrie $50, 000. 00 Invested.............. 7,170. 00 19, 752. 50 

Uninvested.......... 0. «sssencssslors sss votnns Uninvested..... seman 2,110.03 247. 50 

Bache fund: Hale lectureship: 

Invested..c. niin 60, 000. 00 Invested.............. 200,00 {-.. esa renn- 

Uninvested........... 048, 58 1a Le iain wes Uninvested........... 53.88 ied... 

Billings fund: Invested... 50. 00 21,750.00 || Hartley fund: 

Building site: Investel..... vied. dial crust somsmen 1,200. 00 

Invested.............. or Fla IQ Lente s 5d Be mui Uninvested........... YOB: FB x masts = on cnn» 

Uninvested........... 8355.62 l.... 0.00 Henry fund: 

Comstock fund: Invested. .......cacinslsrnsssnensme $39, 739. 57 

Invested... .;........ 500. 00 12,168.75 Uninvested........... $2,270.67 toeeasanininn 

Uninvested........... 2,231.86 237.27 || Marsh fund: 

Consolidated fund: Unin- Invested.........005. 150.00 | 20,000.00 

vested... . 0 05... 1,746.16... canine Uninvested........... 829.27 1.0 aaa ines 

Draper fund: Murray fund 

Invested....\......... 917. 50 10, 000. 00 Invested... :..0.0id. 400. 00 6,000. 00 

Uninvested........... 779.68 1s +000 navn din Uninvested........... 3,309.08 Li.......... 

Elliot fund: Proceedings: 

Invested.............. 300. 00 8,000. 00 Academy account, un- 

Uninvested........... O78. 86. csncrsnss invested............ 1,078.20 1uvsnsssnnoms            
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LIABILITIES—Continued. 

Income. Capital. Income. Capital. 

Proceedings—Continued. Watson fund: 

Joint account, unin- Invested.............. $1,780.00 | $24,663.75 

vosted.........7..-. $2,014.24 1... .uevii gon Uninvested..........: 1,333.08 336. 25 

Emergency fund pro- : 

ceedings: Totaly. sain 41,825.24 | 299,641.09 

Invested.............. 1,870.00 f............ Consolidated investment 
Uninvested........... 196. 11:1. sane - a8 fond: 

ani fund: MAVOStOd.. ou vaats is ovina 232,219. 25 
NG AEE bh 2,542.50 | + $10,000.00) yninvested........... 1,746.16 15.82 
Uninvested........... 1,645.66". ........ 

- Thompson fund: 1,746.16 | 232,235.07 

Invested... ... ou. JRL ESA 0s 10, 000. 00 

Uninvested........... X76. 90 1... cava itld   
  

Condensed statement of receipts and expenditures, July 1, 1921, to June 30, 1922 

RECEIPTS, 

Balance July 1, 1921, as per last report........... cue ipeenciniainnenss 

Cash receipts: 
Academy proceedings— 

Annnldues. nn esas $1,017. 50 

Subscriptions... ca... ZA HALL LLL 188. 45 
Reprints and separates. .................. 157. 09 

Special contributions secured by Dr. Chas. 
D. Walcott... oor. kn 50. 00 

Contribution by William Ellery Hale fund. 1, 000. 00 
$2, 413. 04 

Joint proceedings— 
SUbSCTIPIIONS. . coven nr ores sh re rte nog 705. 40 

Reprints and separates. .................. 407. 47 
National Research Council................ 2, 500. 00 

3 — 3,612.87 

Generalfund, annual dues. inl... cuuinnrn esa diliee ns 855. 00 

Building construction fund, contribution by Carnegie 
Corporation of New-York... il... .... ieveiicaananes, 46, 190. 74 

Joseph Henry fund, from Pennsylvania Co. for Insurance 
on Lives and Granting Annuities. . . .................. 18, 850. 98 

Billings fund, from the estate of Mrs. Mary Anna Palmer 

nn ERS TIRE LS SARE SIRE MP 16, 750. 00 
Total income from investments. . .............cceuun..... 17, 519. 47 

Mortgage notes Paid. . . o.pumshiich « <a vs wx snes nis sieloledicin foo 2, 500. 00 

Bonds called and sold... ont vumuil ovina narsinanicnnennn 10, 798. 50 
Profition'sale of bonds... .ieiul.... 0.0000 LWW... 220. 44 
Sale of United States Treasury certificates. ..... ABE *.. 10,051. 37 

Book transfers, distribution of consolidated............................. 

dE ed I Cu a NA TL Sa eB 

$21, 280. 50 

129, 762. 41 
10, 448. 23 

161, 491. 14 

EE IEE
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EXPENDITURES. 

Book transfers, distribution of consolidated..... ....................... 
Cash expenditures: 

Building construction fund, for plans and services....... $46, 190. 74 
Building site fund, blue prints, plats, and photos........ 226. 50 
General fund— 

Salary, assistant secretary. ............... $900. 00 
Home secretary’soffice................... 1,076. 54 
Treasurer’'soffices?s. . .....uic ic vin ines 211. 60 
Meetings— 

Amnugd....... on WE $800. 46 
AWA... . i ease 243. 81 

1, 044. 27 

Electionof members. ..........c.........% 124. 51 

es - 1 3 B56: 92 

Academy proceedings, printing and distribut- 
aE TS Sl SORT Sr Neil Ra 54. 08 

hp: 54. 08 
Joint proceedings— 

Salary, managing editor. ................. 750. 00 

Printing and distributing. .............. ... b,05b. 356 

Expenses— 
Boston-office. ... 1. 6... ... i china 174. 25 
Washington office. .................... 96. 45 

—FF— 6,076.05 
Investmentoficapital..... i... .......... ..0 oes 53, 486. 25 

Accrued interest on bonds purchased.................... 583, 52 

Purchase of United States Treasury certificates and in- 
{CP SR RS pn Lp ER a SRN Re TIS isl 23, 686. 87 

Payments from trust and other funds: 
Bache fund— = 

Frank P. Underhill and Lafayette B. Men- 
del grantvs:.o.c BLS. Lviv ini $300. 00 

Preston Edwards grant. .................. 750.00 

T. H. Goodspeed grant.:.................. 80. 00 
Herbert M. Evansgrant................... 500. 00 

H.: Nort grants ii. «- cssmesl «v= weexassvnyrs 200. 00 

Herbert S. Jennings grant................. 300. 00 
H.W. Norrisgrant.............0..cco conan 300. 00 
Carl Hartman grant. «ic: c3-uuereeanseen- 500. 00 

— 3,430.00 

Draper fund, W. W. Campbell grant. . . ................ 450. 00 
Elliot fund, Othenio Abel, grant and medal. . . ......... 428. 00 
Henry fund, Ales Hrdlicka grant. . . ................... 500. 00 

Marsh fund— : 

C. WV. Gilmore grant... ccxmpss «+ - vv - sven 400. 00 

M. Ferdinand Canu grant. .. ............. 400. 00 
Carl O. Dunbar grant... ........_. fae siias 65. 42 

WJ. Sinclodr grant ainsi. oon savy 300. 00 
Winifred Goldring grant. ................. 75. 00 
Rudolph Ruedemann grant........... 5 .. 200.00 

1, 440. 42 

109 
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Smith fund— 
Stuart R. Brinkley grant. ................ $300. 00 
Chargeson medal... con io ev ia sonesss 5. 58 

tee $305. 58 
Thompson fund, designing medal, etc. ................. 268. 90 

Watson fund— : 
John A. Millergrant. . .................¥ 500. 00 

William Bowiegrant...................... 300. 00 
H.C. Wilson grant... 0... oan. libs 300. 00 = 1,100. 00 

Total payments from trust funds. ................. cool. $7,922. 90 

152, 032. 06 
Balance JUDO B80, 1922... ia snes crass ss svnssrssorsneansrsreasnnassdess 9, 459. 08 

Cr I Aa IEA ie SIC a on 161, 491. 14 

Accounts with individual. funds, July 1, 1921, to June 30, 1922. 

General fund. Agassiz fund. 

Income. | Capital. | Income. | Capital. 

Balance July 1, 1921: 

4 RENEE ST RN Re le $973.9) I... ruibnieils tise anne afesicnnnrenne 

TOVESIEd.. crv verie sc ngsbe sith sen ensia nny ns srias urn n)n neon suns shit bly stubmisJoiness wv one $50, 000. 00 

Receipts: 

Interest oninvestments...............cicivivnsenas 3810.00 [+ oi sain ss arisoatsnnannesias sense cease 

ANNALIARES. oo... aie ess aes sea a es ne we oT IR I I Pt 

Total...........c... bon daoon clio mis BA. 08 le. cal co LiL deus 50, 000. 00 

«Disbursements, general eXpenses...........cceceaueeenn. 3,300.92. | onan iss ces]io inane rnninamnnnynnces 

Balance June 30, 1922: 

I RR CL SR RR NEE A 1,508, 08 vee ross vert cuness anvenfesnmesssrnns 

Investod:.. . ...ci vicar i ion siane Siva ams we aon 430.00 1, puvcesis seis snsnnennnny 50, 000. 00 

otal... ii..ovn.. CHUL IMPE  olt dine ane 5,380.97 |. ivenrssosstiinsssnsnisens 50, 000. 00 

Bache fund. Billings fund 

Income. Capital. Income Capital 

Balance July 1, 1921: 

8 I SR LL CE Re RY $1,234.80 LL A eile ve ces vanes 

4 Henn) nodal Ra DE ATI RI EL aS a, LPR $60, 000. 00 $50. 00 $5, 000. 00 

Receipts: 

Interest on investments. .........c.cccveuiieaavinnan 3,144,191... las... Lt RL TERE 

Estate of Mary Anna Palmer. DIgper....... «au. os. fesiriiin dadifddoiiiicsad a sniwinilada sis 16, 750. 00 

ROBY. cl aves sei EAR =n rls piri wes SS nse 4,378.58 | 60,000.00 743.57 | 21,750.00 

Disbursements: 

Grants... Jo. ina OE RIL, 3,430.00 Jussve ssmaser]esaatiahmussfarencenaanan 

Transfer to academy ProCeeliliEs. . .. vc: oxv-vscrs]saseonsnsnsr]rrmmees s3asie 098, 8% laesivanevvns 

Balance June 30, 1922: 

471 | SR Ne A I Cn ER O48. 58 lunesnspos mislesnsesnsssasi ssesesenss 

INV OS Osis cms is sams snr seinssnss asses anrsnvss s5nmnetlbestnssnney 60, 000. 00 50. 00 21,750. 00 

OO) ec csnnisrsanssnnsmnnannesssasssassasvannss 4,378.58 | 60,000.00 743.67 | 21,750.00 
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Building construction. Building site. 

Income. Capital. Income. Capital. 

Balance July 1, 1921: 

8 STR oR NR SITAR LT FRI SER] ral CONN Ri Ges SAT OB lun wpb pepsin 

Hg RIN ee CY NC CON) ER DN re Daren 2,240.00 {xennawrsimnss 

Receipts: 

Interest ON INVESIMENLS. .. cvs visrmrvnsnrassasinlsshssensrsnsynnsssnsnin wn 625.00 i...u. aves 

Carnegie Corporation of New York................. 840,100: 74 |. ional « sna mn ens « ob hdl ss aus 

Fm ES LL SRILA 1 SO 46,190.74 |............ 3,344.95 |... 

Disbursements: 

v P1008 SNA SOTVICES. . chia cua «ah = +s sive cares = sims 5 50 0 46,100, TA. vie cians s]a ve anvmnais mule oe mmnamisee 

Blue pris, plats, PHOL0Swe sass vess evi werner asnssiosons frnunsnfssnsnsneinns 226.50 |. encivasines 

Accrued interest from bonds purchased. .........c.|oececcieeeaafecenannnn. 5.33 Jeitedananans 

Balance June 30, 1922: 

4 a BR Te BR aR TUL Sp en Mr SEESER CIN, EERE 355.02 li. ccunuiones 

inn ESTAS UR pS ERR SPER ar TU, eee Ft 2.757. 50. ova csnagns 

Total... iota niddadiid VL B00 40,190, 74 J..uivanasann 3,844.95 |......in0unn 

Comstock fund. Consolidated fund. 

Income. Capital. Income. Capital. 

Balance July 1, 1921: 
6-1: BRETT HL SRN BY Pe SAT SE $1, 601. 68 $141.02 | $1,310.25 $1,517.75 

Hyyested. cu. LL J Al asses 500.00 | 12,265.00 [..cccccaueen 174,227.75 

Receipts: 

Interest on investments.............ccccccaiia....s O28 AB I ne ons 11,140.47 1... cov nnnns 

Profit on sale of Bonds... ic... 0... lias erates 2.00... 186.69: sens anensn 

Capa tTanTler CHOI Y. «occ os ss hsie swan pina s Dafa nn ae svn mn xn shdn wim son son Gwinn mas 39,739. 57 

Capiial transfer (BINGE)... «. ct isasnnssesissnsannte sss sossssnferessossiise-ssnvnasesnn 16, 750. 00 

1 IRR RNC te RSE 2,731.86 | 12,406.02 | 12,646.41 | 232,235.07 

Disbursements: 

Distribution of consolidated. ...iveasnan. cain r van onisrnriinnalsnidanvemnson 10,448.28 [ese enunssene 

Accrued interest” on bonds purchased..............[ceeeeuuneun]eenannnann.. 482,02 leunnensianss 

Balance June 30, 1922: 

8 ELST ERR Rae OR BN Se ARC aE 2,231.86 237.27 1,746.16 15. 82 

(iT EI ACRE Hk PN 500.00 | 12,168.75 |............ 232,219.25 

J 0 BVA er CR WC 2,731.86 | 12,406.02 | 12,646.41 | 232,235.07         
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Draper fund. Elliot fund. 

Income. Capital. Income. Capital. 

Balance July 1, 1921: 

Cash. rs an nl $655. 66°. $074.90 [orem enasinns 

AnvVestel. J. . oo. a TA ETN 917. 50 | $10,000.00 300.00 | $8,000.00 

Receipts, interest on investments. . .................... 54:00 [oooh t.. B10 Je. es 

ys RR CI Ia MS Tp Wot VI 1 Ss 2,147.16 | 10,000.00 1,406.56" 8,000. 00 

Disbursements, grants and medals. .................... 450.00 {ove vrwnsne 428.00 1... un... ... 

Balance June 30, 1922: 

0 Ft PE ER Se ERE SER Ce 79:60 |-civcansions 678.56 I............ 

Invested. moti i se er a a 917.50 | 10,000. 00" 300. 00 8, 000. 00 

OIL. S00. cc in svt srr ante smaane sas ss a nas oi Sidle 2,147.16 | 10,000.00 1,406. 56 8,000. 00 

Gibbs fund. Gould fund. 

Income. Capital. Income. Capital 

Balance July 1, 1921: 

DB Ra a Sl I OR a $36.89 {el vaeenoman $897. 72 $2,007. 50 

11 Ly BR i SUI RN Se ey 500.00 | $5,545.50 7,010. 00 17,992. 50 

Receipts: 

Inferest on investments..............&. 5... RR CR ER 1,436.34 |. ov. vein 

Profit on sale OL DONAS.. . .. 1... vo iii  igat Palmas ve Sannin) Sate iitaiies yp RA I 

20 ER a TS DR Ter Ral 849. 16 5,545. 50 9,371.81 20,000. 00 

Disbursements: Accrued interest on bonds purchased. .|............|............ OL 78 | ci vnes 

Balance June 30, 1922: : 

ST AT SE SST La NR SIRE ed 40816 nt 2,110.03 247. 50 

Invested. 0. sah aan © 500.00 | 5,545.50 | 7,170.00 | 19,752.50 

POLO.» ent tase 1s nt int vp tar eis ss ager ds Faas 849.16 5,545. 50 9,371.81 20, 000. 00 

Hale lectureship. Hartley fund. 

Income. Capital. Income, Capital. 

Balance July 1, 1921: : 

Gash os rR rE ee oh 2 8 Sf Ce $130.68 |.c.ccne ee ein 

Iovested 2. 0 a. ch TR Ne he 200,00 33s Rr is i Snr re $1, 200. 00 

Receipts: Interest on investments...................... 8803 Sr sues 02.6% (curd iii 

POLL a versa catns sens snmnmennsses spain sansa 253.88 fi cians sais 193. 36 1, 200. 00 

Balance June 30, 1922: 

37 CO SR PORE Te TO RS 53.38: tines 103.36 | rr 

CT RE Cu SI EP De + (01) DOC Cr Pe 9 1, 200. 00 

1s 0 HE I RY Oi TS Ger 1 TE BR ar 193. 36 1, 200. 00          
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Henry fund. Marsh fund. 

Income. Capital. Income. Capital. 

Balance July 1, 1921: 

¢) PTS ISIE et Fee Se Sp ae w RESP PT ee J) $1,215.00 |....5.0.. ... 

Invested. ...c.l.l. viene BI sr fh sa sss fer cern 150.00 | $20, 000.00 

Receipts: 

Interest on investments. ......ce.cviiciieeenaiionnna. $1,459.26 |............ 3054560 1.00 i0ak uve 

From Pennsylvania Company, for insurance on 

lives and granting annuities.................... 131 41 1 939,730. 57 0. LEA eee 

TOUR. «48 c p feels se ses nn ssn sus Qu rae de shu mata 2,770.67 | 39,739.57 2,419. 69 20, 000. 00 

Disbursements: Grants... ..... ...  . iiatv. dae seesd 00.00: L 2-0, crniinn 1L,440.42:0c.0ceunennn 

Balance June 30, 1922: 

5 SE A WE SSR SR 2,210.67 Loco nn ain BUT oni. 

Invested uores rs. sve i A i et as 39,739. 57 150.00 20, 000. 00 

Le I 2,770.67 | 39,739.57 | 2,419.69 | 20,000.00 

Murray fund. Smith fund. 

Income. Capital. Income. Capital. 

Balance July 1, 1921: 

| RR LN SRN EE NI Sag, (7 CS AR ee $777.28 J vein den $1,288.49 |............ 

i TR CF IR SE Ari Se 400.00 | $6,000.00 | 2,542.50 | $10,000.00 
Receipts: Interest on investments...................... 31.80 nia ies 082,70 ferusesssness 

00 1 IR SCR SCRE Rw 2 SRE SEI Pea 1,509. 09 6, 000. 00 4,493.74 10, 000. 00 

Disbursements; Grants and medals... ........ cosines cian aiid dna ann 805.58 luk cuiennini 

Balance June 30, 1922: 

1 CR Rr Rye TNE TTI Co MR aps 1,109.09 |..... 2snssea SA 088.00 [Cuicavenienes 

Invested... coiovie svviaiis simnas dh duane sa nake an 400.00 | 6,000.00 | 2,542.50 | 10,000.00 

POA). de rouse adn sind cine va gee sess vue nein o's 1,509. 09 6, 000. 00 4,493.74 10, 000. 00 

Academy proceedings. Joint proceedings. 

Income. Capital. Income. Capital. 

Balance July 1, 1921, cash. ........ccooemiiiiiii.L. $1,125.76 {...........- $1,917.42 1. annsveves 

Receipts: 

SUDSCTIDEIONS: suis oer noncireciarnnn een vnrincasessns 188.45... iovaaeesn 705.40 1. sone mmesees 

ANNAL QUES. to cus cts vnrsrosssunernse vumasssncnses LOT 80 1: oi nne nnn ss ares- sr romlas sdnusws see 

Reprintsand separates... ........cccoorinvenedvia cass 157.00]. i. onan AAT [ous cescnsons 

Transfer from Billings fund.....coceeeeacacanaaaaans Lyi RE ERY REBT LY Farge Terk Iu AE 

Special contributions secured by Dr. Chas. D. 

Walcolt.o 0). ccc cssnnsnesnssonns IRS SI 50.001: ic ina esl dae ase enfin Tavs 

Contribution by William Ellery Hale fund......... 1,000.00. cn: svsaa}ivanaiuia vis] misansnnns 

Contribution by National Research Council. .......|ceceeceeeeea]oneaanaeannn 2,500.00. |. cn nasin ane 

Transferred from academy proceedings to joint 

proceedings representing contribution by Na- 

tional Apademny Of BOIOTICeS. . . . ..cons svar trsntias ol csnsitnssasinssmnsss sms 2,500.00 [Lesas rinses 

Total...... Sdasesssssnsuvesaresoses cr PER 4, 02.8% [oir aes 8,090.29 |... 150. 00s          
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Academy proceedings. Joint procedings- 

Income. Capital. Income. Capital. 

Disbursements: 

Salary of ANAT INE OQIIOr a anatrressrass torn oins ss cdma iis vaya sim sn messes $750.00 |...5cunkann 

Printing and @istributingees. ..ccssersrcnsrssnassns $54.08 \.......--.2. 5,055.35 [:eivivide... 

Expenses, BostomM OCR... a. snr sa ve Ya wen mana 174.25 |[...akiiania 

Expenses, Washington offi0e. ..... 0.00048. ch iniifuvres ean ssva]vnenenmanesld 96:45 | .1.o iia. ... 

Transferred from academy proceedings to joint 

proceedings representing contributions by Na- 

tional Academy of Sciences...........ccceuennn... 2000:00 1. vs o.oo eed Rh a i vane 

Balance June 80,1922, cash. LoS. aa Lar A 3,678.29 {ci 2;014:24 |. 00... 

Potalae tri. Lorrain tosis bain 4 28237 hn 3.000, 29 LVL de, 

Bernd pro. Thompson fund. 

Income. Capital. Incomes Capital. 

Balance July 1, 1921: 

§7T TR RR RA Se lS lr 10 $2,040.00 |............ $20.86 |... na Ba 

14h AR ERC SS NR lie eh Aes Set SBR tun IS LE A $10, 000. 00 

Receipts, interest on investments...................... 50,005 asians 425.00 1-2 cesses eras 

dT CO a A SEAL SE TR GN 2,000.00 1.0% cn. 2 445.86 | 10,000.00 

Disbursements: 

Accrued interest on bonds purchased............... yi SE EY a Te A Ln aE 

Designing of MEAal, O16... ui Geena 08080 a ben shnsnn sla susan sors afomnsnnsss sen 245.00 |. icialeennn. 

Chargeson medals cis tiie mi an iti nn Stal. en aes de vaio nntimen Sad 23.90 [cass vevann 

Balance June 30, 1922: 

COBY, i as devs vas ap ensssesevemosanarisenns rignes TB. 1 Hoe sine vies 376.96 §-31.. Ls 

Invested. ti il si rear aan aan tears aaa ana 38544 1, 870.00 4s. ravine fa naszazac sis 10, 000. 00 

MIOTAk: cc bin vnvin sve soe s Bo aves ws damp aT on x 2,000.00). .-x vs. 445. 86 10, 000. 00 

Watson fund. 

° Income. Capital. 

Balance July 1, 1921: 

LL A Tes DN IR Sn ER LF Rel a ie MEA SI $1,104.71 $23.7 

GI TT Se AOR Ee CE SE RE SR AR IR PSS 1,780.00 24,976. 25 

Receipts: 

Tires On INVeStMONLIS. . 4... ase sistas hve vas ate vans snsrenis ans sesamin 1,402,870 cuisine 

Profits 01 B10 OF DONS. ss sr vispnst ston =sssans via tns evs ss sien stn sbnie sue 4.00: 

DOLL. si mnvnsrnsntanns sansisyinndstssfDics: ant usones ves bnssnssmnsisdet Dist 4,291.08 | 25,000.00 

Disbursements: 

£37111 IER SR DRIER RR A FIORE SACS ARE RRDEN EV SOR POR Re ++1,100:007 ii ai 

Accrued interest on bonds purchased. ..................i...lliol. eS Tig SH YOIBD Ino LL. 

Loss-0n 5318 OPDONAS. . ccc vivrvrmi sian seas isd bnreeans JIL LAL DIV AN 67.8011... 

Balance June 30, 1922: 

Cash, uaa oi Flan t santas inivncssnssns vies huttite cathe TURAL ONL lie IE 1,333.08 336. 25 

Invesiel. LL i. viii dis die s dd spa RRR Ee FL 1,780.00 24,663. 75 

TPOLGY. 20 Ol i< swe inennne sepsis eis St ihe dese s inves vais soar asso rossrosns 4,291.08 25, 000. 00   
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NATIONAL RESEARCH COUNCIL. 

During the fiscal year ended June 30, 1922, the activities of the 
National Research Council were supported by funds derived from va- 
rious sources. The following list gives the main sources of these funds: 

(1) For general maintenance expenses of the National Research 
Council the sum of $185,000 was received from the Carnegie Corpora- 
tion of New York. 

(2) From the Rockefeller Toundation the following amounts were 
received for the special purposes indicated: For the division of 
physical sciences, $6,679.17; for national research fellowships, year 
1921 (R. F. 2517), $32,941.81, and for the same purpose, year 1922 

(R. F. 2608), $42,266.51; for fellowships in medicine (R. F. 2632), 
$231.85; for the rehabilitation of Concilium Bibliographicum, year 
1921, $15,000; and for the same purpose, year 1922, $15,000. 

(3) From the General Education Board contributions were received 
as follows: For special work carried on by the division of educational 
relations, $2,500, and for fellowships in medicine,” $231.84. 

(4) From various organizations for the advisory board on highway 
research, $14,000. 

(5) From various organizations, chiefly railroads, for marine 
piling investigations, $15,797. 

(6) From the Chemical Foundation: For special work by the re- 
search information service, $7,500, and for standardization of biolog- 
ical stains, $500. 

(7) Other contributions included: The sum of $2,000 from Julius 
Rosenwald toward the support of a fellowship in biology; from the 
Corning Glass Works toward the support of a fellowship in ceramics, 
$1,000; from the Southern Pine Association for the use of the commit- 
tee on forestry, $3,000; from various organizations, for the use of the 
food and nutrition committee, $1,350; from Glass Containers’ Asso- 
ciation of America, for an investigation of food products, $568.28; 
from various individuals, for international language, $950; from 
Theodore Lyman, special contribution for physical and chemical 
constants, $1,000; from various sources, for the committee on sub- 
stitute deoxidizers, $400; for the use of the committee on atmosphere 
and man, $1,000; for expenses of chemical exhibits, $8,317.40; for 
motion-picture films, chemical exhibits, $1,500; for conference on sex 
research, $1,000; for national intelligence tests, $1,602.07; for trustees 
for the publication of physical and chemical constants, $13,736.73. 

26865°—S.-Doc. 285, 67-4——9



116 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1922. 

Receipts and disbursements, National Research Council, from July 1, 1921, to June 30, 

1922. 

RECEIPTS. 

July 1,392), cash in bank. Li do Bi OL Gide ese 80 $5, 898. 32 
Appropriations: 

Rockefeller Foundation— 

Physical sciences (R. F. 2518)............5... ves $6, 679. 17 

National Research fellowships (R. F. 2517)........... 32,941. 81 

National Research fellowships (R. F. 2608)........... 42, 266. 51 
Fellowships in medicine (R. F.2632)................ 231. 85 

Concilium Bibliographicum (1921).................. 15, 000. 00 

Concilium Bibliographicum (1922).................. 15, 000. 00 
General Education Board— 

Division of educational relations..................... 2, 500. 00 

Fellowships in medicine.................... 0... 231. 84 

Carnegie Corporation of New York....................... 185,000.00 

Rosenwald fellowships....c......... Luin tlie viii 2, 000. 00 
Research fellowships in ceramics supported by Corning 

1 TTA Oe OR SEA SRS Xr i CO OE TE 1, 000. 00 
Chemical Foundation— 

For special work by research information service..... 7, 500. 00 

For standardization of biological stains............... 500. 00 

Food and nutrition committee........................... 1,350.00 

Food products investigation fund........................ 568. 28 
Comittee ON JOTERITY .... « «1th « sir pists oe FATE 4 ir ist A 3, 030. 00 

Receipts from subscriptions, Concilium Bibliographicum. 294. 02 

Marine pHing investigations. ......... eth iacies er nannsions 15,797. 00 
International auxiliary language. .....c.ccoveeanoiinao... : 950. 00 

Advisory board on highway research..................... 14, 000. 00 

Committee on substitute deoxidizers.................... 400. 00 

Committee on the atmosphereand man................. 1, 000. 00 

Trustees for the publication of physical and chemical con- 

BI iL. oe Pe Sr Slane Phi ir sans ir rae 13, 736.73 
Sale of United States Treasury certificates............ 3, 510. 04 

Interest on United States Treasury certificates. ....... 665. 04 
Expenses of chemical exhibits.......................... 8,317. 40 
Motion picture films chemical exhibit................... 1, 500. 00 

Conference on sex research...........ccvevevevevennna.-. 1,000.00 

National intelligence tests.... se... cccoueenenunnnn..... 1, 602. 07 - 
Special contribution of Theodore Lyman................. 1, 000. 00 
Unappropriated fund, special, interest on investments. . . 158. 48 
Sale of United States Treasury certificates................ 105, 780. 92 

Interest on United States Treasury certificates............ 4 320.14 
Miscellanoous receipts. . . i. 2 cos meebo Frimns ss nin ns nnn 28, 450. 56 

Reimbursements. .. uv. sds 1e sar drod rns tas res Suns nnpin 13, 460. 22 
531, 742. 08 

537. 640. 40



Divisions: 

III. 

VI. 

VII. 

VIII. 

REPORT OF THE TREASURER. 

DISBURSEMENTS. 

. Federal relations, general maintenance, 1922. . .... 

. Foreign relations— 

General maintenance, 1922... ................ 

Foreign Ques. Toge. coi cit eis vest unsimns ob 
States relations— 

General maintenance, 1921................... 
General maintenance, 1922................... 

. Educational relations— 

General maintenance, 1922...........c... cous 

General Education Board.................... 
. Research extension— 

General maintenance, 1921................... 

General maintenance, 1922................... 
Expenses of chemical exhibit, 1922........... 

Motion-picture films chemical exhibit. ........ 

Special contribution of Theodore Lyman... .. 

Research information service— 
General maintenance, 1921................._. : 

General maintenance, 1922................... 

Contingent expenses, 1921................... 

Equipment, 1921... .c... 5. ci iii. 
Equipment; 1922.2... (di dle. vi vito mess 

National Academy, proceedings and subscrip- 
Hons, A920... fa i a aE 

Geological bibliography, 1922................ 

System of classification, 1922................. 

Biological bibliography, 1922 .....! ee... AG 

Survey of informational resources, 1922....... 
Special travel, 1922. econ. basis faerie 

Physical sciences— 
General maintenance, 1922. ........c......... 

Revolving fund for publication of mathe- 
matical books, 1922... cto. chy cei teins nied 

Rockefeller Foundation (R. F. 2518), travel ex- 

PONReS.. fat i OTH ad pk 

Special fund, "1922... ......cc.. cvara fn riin 
Rolunds.. .. cis errr irs Sms snes ins 

Traveling expenses American section Inter- 

national Astronomical Union, 1922......... 
Traveling expenses American section Inter- 

national Union of Scientific Radio Tele- 
graphy, 192%. ....0 a 

Engineering— 
General maintenance, 1921.....cccaeoeaa..... 

General maintenance, 1922................... 

Office expenses, 1922.........-ccauscn ions 

Projects, 92)... .s i be aradeinn ow on an oie no wiv 

Advisory board on highway research, 1922... . 
Marine piling investigations, 1922. ............. 
Marine piling investigations restricted, 1922. . 

$257. 68 

39. 61 

290. 12 
1,082. 77 

411.72 
2,397.42 

26. 50 
1, 642. 17 
8,317. 40 
1, 500. 00 
1, 000. 00 

124.17 
2,362. 13 

395. 75 
331. 57 

3,769. 74 

2, 500. 00 
250. 00 
550. 00 
272. 65 
579. 49 
47.78 

1, 894. 04 

250. 00 

10, 632. 65 
100. 00 

1,223. 64 

493. 16 

700. 00 

152. 82 
1, 690. 57 

520. 41 
1, 748. 41 
13,039.73 
6, 067. 57 

363.73 
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Divisions—Continued. 
IX. Chemistry and chemical technology— 

General maintenance, 1921................... $10. 50 
General maintenance, 1922................... 764.18 

International auxiliary language............. 887. 51 

Research fellowships (R. F. 2517), 1921...... 37,947.13 
Research fellowships (R. F. 2608) 1922....... 40, 061. 01 

Research fellowships, in ceramics, supported’ 
by Corning Glass Works.. ................ 1, 000. 00 

Trustees for the publication of physical and 

chemical-constants.... cote 2000 UT 2,121. 92 
Purchase of United States Treasury certifi- 

un DR AS LE eS AEs ee | Liat 16, 534. 38 

Projects. vc oi cirt otters dada Te . 250. 00 

Traveling expenses, Union of Pureand Applied 
Chiemistry, 1922.0. (100A MBI WAH 800. 00 

X. Geology and geography— 

General maintenance, 1922................... 756. 52 

Projects. . ci an vine is was Rare BDRM TD 750. 00 

Anteve project, 1922... co. Ln TUS AAL 500. 00 
Traveling expenses International Geology 

Congress, 1922... Sn. mia 0 400. 00 
XI. Medical Sciences— 

General maintenance, 1922................... 1,054. 83 
International Association of Medical Museums, 

11 He LR RS A LL 500. 00 

Study of empyema, 1921-22 ..... LAT ALL 392. 30 
Conference on contagious abortion in animals, 
1921-20... LA Ee 250. 00 

Conference on sex research, 1922. ........... 1, 000. 00 
Study of the tuberculosis death certificates in 

Colorado, 1922... ..... 5. Sh ine nan as. nd 886. 00 
Fellowships in medicine, 1922................ 1,023. 40 

XII. Biology and agriculture— 

General maintenance, 1921................... 58.47 
General maintenance, 1922................... 3,064. 80 

Botanical abstracts, 921.5. 0 ohne 2, 245. 82 

Committee on forestry... ......: oni. 000A 4,296. 31 
Food and nutrition committee... ............. 865. 12 
Food products investigation fund....... SLA 1 856. 71 

Physiological salt requirements committee, 

1020 a RS 251. 63 

Committee on fertilizers and committee on 

plant nutrition; 1922... 0. oi LE 78.78 
Research in tropical America, 1922. . ........ 156.12 
Rosenwald fellowship............. ..0...... 2,000. 00 

. Committee on standardization of biological 
SUAINS. eer Babi fae ee SE I 495.76 

Committee on the atmosphere and man, 1922. . 602. 70 
Biological relation of insects to flowers, 1922. . 39.67 

Conference on federation of American biologi- 

cal societies, 1922. JUL LAIST IT STA 500. 00 
Rustproject, 1922-28. .....ciscesanannsvesinn 38. 80
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Divisions—Continued. 

XIII. Anthropology and psychology— 
General maintenance, 1921................... 

General maintenance, 1922................... 

American archeological project, 1921......... 

Psychological projects, 1921.................. 
National intelligence tests, 1921.............. 

Funds for vestibular research, 1921. ......... 
Committee on vestibular research, 1922. . .... 

Executive board— 

General maintenance, 1920................... 

General maintenance, 1921................... 
General maintenance, 1922................... 

American Geophysical Union— 

General maintenance, 1921................... 
General maintenance, 1922................... 

Traveling expenses, 1922..........0. 20m eee, 

Publicity committee— ; 
General maintenance, 1921................... 

Publications J9200L. LS Laid aah Aly 

Publications and publicity— 
General maintenance, 1922................... 

Concilium Bibliographicum..................... 

Concilium Bibliographicum, 1922 ................ 
Committee on Concilium Bibliographicum, 1922.. 

Receipts from subscriptions Concilium Biblio- 
graphiGumn,. Jus sve. A200 A dna nA 

Committee on conservation, 1921................. 
Scientific Instrument Journal, 1922. ........._... 

American committee to aid European scientists, 

Auditors’ 1668, 1921. o.oo soa iA a a 

Contingent expenses, 1922....................... 
Elaotricity,cd00. ch wn dus vis me rede Ph TE MA 

Expenses and supplies, 1921..................... 
Expenses and supplies, 1922..................... 

TR A a a Rt 
New equipment, general, 1922................... 

Rent, 1928. . 5. cintnn soni dhe oulutin sid eds Sad th 
Bent, A923. vt i: re sannrit hs sinasior spre rins #5 p 
Rlnrie8, A800. es ein aE a vk 
Telephone and telegraph, 1921. ................. 
Telephone and telegraph, 1922. . ................ 

Unappropriated project fund, 1922............... 
Purchase of United States Treasury certificates. ... 

June 30, 1922, cash in bank: 
American Security & Trust Co., research fellowships. ... 

Riggs National Bank, various accounts.................. 

JuLy 28, 1922. 

  

$16. 92 

325. 38 
1, 200. 00 

35. 00 
2,479.95 

4,869. 22 
15, 000. 00 
14, 827. 04 

250. 00 

2,389. 90 

425. 50 
4,162.16 
1,205. 45 
1,348. 81 
6, 875. 00 

625. 00 
140, 660. 00 

117.43 
1,238. 51 

120. 00 
111, 263. 75 

1,645.79 
26,929.18 
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$509,065.43 

28, 574. 97 

537, 640. 40 
F. L. RansoME, Treasurer.



REPORT OF THE AUDITING COMMITTEE. 

WasmiNgTON, D. C., July 31, 1922. 
We have employed the Capital Audit Co. to scrutinize and report 

on the treasurer’s books. We accepted the certificate, dated July 1, 
1922, of the American Security & Trust Co. regarding notes owned 
by the academy and deposited for collection; we have examined the 
securities owned by the academy and papers contained in the box of 
the National Academy of Sciences at the vault of the American 
Security & Trust Co. We find them to correspond to the list checked 
by the auditing committee on July 17, 1922, except as modified by 
transactions since July 1, 1922, reported by the Capital Audit Co. 
We find that the coupons falling due during this period have been 
cut and accounted for, and those due July 1, 1922, have been deposited 
and are accounted for by appropriate entries in the pass book. We 
find that interest on loans has been accounted for. Correspondence 
between vouchers, pass books, and accounts of the treasurer is certi- 
fied by the Capital Audit Co. We find the net balance reported by 
the treasurer as of June 30, 1922, to accord with the statement of 
the American Security & Trust Co. and with the check book. The 
above paragraph relates to the accounts of the National Academy of 
Sciences proper. : 

The Capital Audit Co. has made a special report on the accounts 
of the National Research Council, whose funds are deposited in two 
separate accounts to the credit of the academy. We have examined 
the long-term securities of the National Research Council deposited 
in the box at the American Security & Trust Co. and find them cor- 
rect. We accepted the certificate, dated June 30, 1922, of the Riggs 
National Bank as to United States Treasury certificates of indebted- 
ness owned by the National Research Council and held by the bank 
for collection. We find that the net balance reported by the treas- 
urer as of June 30, 1922, agrees with the statements of the American 
Security & Trust Co. and the Riggs National Bank for these accounts. 
Correspondence between vouchers, pass books, and accounts of the 
treasurer for the National Research Council is certified by the Capital 
Audit Co. 

WaiTMaAN Cross, 
Davip WhHITE, 
L. O. Howarp, 

Auditing Commattee. 
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JOHN CASPER BRANNER. 

[From Science, New Series, vol. 55, No. 1422, March 31, 1922, pp. 340-341.] 

John Casper Branner, geologist and president emeritus of Stan- 
ford University, was born in Newmarket, Tenn., July 4, 1850, and 
died in Palo Alto, Calif., on March 1, 1922. He entered Cornell 
University in 1870, soon after its organization, graduating in 1874 
as bachelor of science, subsequently receiving the degree of Ph. D. 
from Indiana University and that of LL. D. from the University of 
California. In 1883 he married Susan D. Kennedy, of Oneida, 
N. Y., and left shree children: John K., architect, George C., geolo- 
gist-philosopher, and Elsie, Mrs. Frederick Hall Fowler. 

His advanced work at Cornell was under a great teacher of geology, 
Charles Frederick Hartt, who (during vacations) acted as imperial 
geologist of Brazil. Thus with Orville A. Derby, Richard Rathbun, 
Herbert H. Smith, and other student assistants, Branner went to 
Brazil, where, upon the death of Hartt in 1875, he became director 
of the imperial geological commission. Afterwards, Brazil having 
become a Republic, he entered the service of the Sao Cyriaco Mining 
Co. at Minas Geraes as engineer and interpreter. Later he again 
went to Brazil and to Argentina as special botanist for Thomas A. 
Edison in search of wood fitted for certain electrical uses, and still 
later represented the United States Department of Agriculture in 
the former country. Returning to America in 1883, he served as 
topographical geologist of the survey of Pennsylvania, a position 
resigned to accept that of professor of geology in the University of 
Indiana, where his college friend, the present writer, had just been 
appointed president. In 1891 he entered the faculty of the newly 
founded Stanford University as professor of geology, later becom- 

. ing vice president of the institution. In 1913, when the title of 
chancellor was created for me that I might be free for public service, 
he was elected president of the university, and held that office up 
to his retirement as emeritus in 1917. 
Branner directed three scientific expeditions to Brazil: One under 

the patronage of Alexander Agassiz in 1899; one in 1907 supported 
by Richard A. F. Penrose, a former assistant professor at Stanford; 

and a third in 1911 for the Brazilian Government. This last made 
a geological and biological study of the coast north and south of the 
mouth of the Amazon River, the especial purpose being to deter- 
mine the effect of the great volume of fresh water brought into the 
ocean by the Amazon upon the marine life of the ocean. 

His publications include a volume on the geology of Brazil, with 
a large number of special papers, and a grammar of the Portuguese 
language. His other memoirs on geology and physical geography
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are very numerous; his Bibliography of Clays and Arts isan im- 
portant contribution to that subject. 

Branner was a fellow of the Geological Society of America, a 
member of the Geological Society of London, of the Société Géolo- 
gique de France, the National Academy of Sciences, the American 
Philosophical Society. He was also a member and for a time presi- 
dent of the American Seismological Society, and associate editor 
of the Journal of Geology. In 1906 he was appointed to the Cali- 
fornia earthquake commission, and in 1915 served the United States 
Government on the commission to investigate the land slides on 
the Panama Canal. 

In 1911 the Hayden medal was conferred upon him by the 
Academy of Natural Science of Philadelphia, ‘in recognition of the 
value of contributions to ‘geological science, and of the benefits 
derived from his able and conscientious discharge of the official 
trusts confided to him.” 

In 1912 he published “How and Why Stories,” a delightful col- 
lection of tales told by negroes in Tennessee, bearing on the episodes 
of creation— how the snake lost his legs,” and the like—quite 
worthy of place beside the Georgia tales of “Uncle Remus.” 

In person Branner was robust and vigorous, six feet in height and 
well proportioned, a man of attractive personality and excellent 
address. In college he was noted for his dry humor, unfailing readi- 
ness, and good nature. As a teacher he was singularly successful 
in training men to thorough and accurate dealing with problems of 
geology and mining, gaining the personal love and confidence of 
his students. Among his disciples are many of high standing in 
the profession: Herbert Hoover, Robert V. Anderson, Frank M. 
Anderson, Ralph Arnold, George H. Ashley, Carl H. Beal, Willis 
S. Blatchley, W. J. Crook, H. W. Durrell, Noah F. Drake, Frank 
L. Hess, Theodore L. Hoover, J. M. Hyde, D. S. Kimball, E. M. 
Kindle, Newton B. Knox, Henry Landes, Deane P. Mitchell, James 
H. Means, John F. Newsom, Frederick W. Nobs, Edward H. Nutter, 
W. A. Pritchard, A. H. Purdue, Milnor Roberts, Hugh Rose, Claude 
Siebenthal, E. K. Soper, Herbert S. Stark, Stephen Taber, Frederick 
P. Vickery, Gerald A. Waring, H. E. Williams, Hayes Young, and 
many others well known in science or mining. The ‘Branner 
Club,” of Los Angeles, is composed of his students in geology. 

I must add a personal word. My acquaintance with Branner 
covers 52 years, the first two as fellow student and fraternity brother 
in Delta Upsilon, the next 30 as fellow teacher and coworker in 
science in Indiana and in California, three more as my successor and 
colleague in administration of the educational work to which I gave 
the best 25 years of my life, and, finally, 5 years of retirement from
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active responsibility to the congenial work of writing out of the 
fullness of experience. In all these years he lived up to his motto, 
“I can get along without the respect of my neighbors, but not with- 
out the respect of Number 1.” And in maintaining self-respect 
he won the regard of his neighbors of whatever degree. A righteous 
life helps to strengthen all who come in contact with it. ‘There 
is always room for a man of force and he makes room for many.” 

Davip STARR JORDAN.
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APPENDIX A. 

CONSTITUTION OF THE NATIONAL ACADEMY. 

[As amended and adopted April 17, 1872, and further amended April 20, 1875; April 21, 

1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 1899; 
April 17, 1902; April 18, 1906; November 20, 1906; April 17, 1907; November 20, 
1907; April 20, 1911; Apr. 16, 1912; Apr. 21, 1915.] 

* 
PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with amendments to said 
act approved July 14, 1870, June 20, 1884, and May 27, 1914, the 
National Academy of Sciences adopts the following amended consti- 
tution and rules: 

ARTICLE I.—OF MEMBERS. 

SectioN 1. The academy shall consist of members, honorary mem- 
bers, and foreign associates. Members must be citizens of the United 
States. 

Sec. 2. Members who, from age or inability to attend the meetings 
of the academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the academy. 

SEc. 3. The academy may elect 50 foreign associates. 
Skc. 4. Honorary members and foreign associates shall have the 

privilege of attending the meetings and of reading and communicat- 
ing papers to the academy, but shall take no part in its business, shall 
not be subject to its assessments, and shall be entitled to a copy of 
the publications of the academy. 

ARTICLE II.—OF THE OFFICERS. 

Section 1. The officers of the academy shall be a president, a vice 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of four years, by a majority of 
votes present, at the first stated meeting after the expiration of the 
current terms, provided that existing officers retain their places until 
their successors are elected. In case of a vacancy, the election for 
four years shall be held in the same manner at the meeting when such 
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vacancy occurs, or at the next stated meeting thereafter, as the 
academy may direct. A vacancy in the office of treasurer or home 
secretary may, however, be filled by appointment of the president of 
the academy until the next stated meeting of the academy. 

Sec. 2. The officers of the academy, together with six members to 
be elected by the academy, shall constitute a council for the trans- 
action of such business as may be assigned to them by the constitution 
or the academy: 

Sec. 3. The president of the academy, or, in case of his absence or 
inability to act, the vice president, shall preside at the meetings of the 
academy and of the council; shall name all committees except such as 
are otherwise especially provided for; shall refer investigations re- 
quired by the Government of the United States to members especially 
conversant with the subjects and report thereon to the academy at its 
meeting next ensuing; and, with the council, shall direct the general 
business of the academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts:-or men of special attainments 
not members of the academy. 

The president shall be, ex officio, a member of all committees em- 
powered to consider questions referred to the academy by the Gov- 
ernment of the United States. 

Sec. 4. The foreign and home secretaries shall RR the corre- 
spondence proper to their respective departments, advising with the 
president and council in cases of doubt, and reporting their action 
to.the academy at one of the stated meetings in each year. 

It shall be the duty of the home secretary to give notice to the mem- 
bers of the place and time of all meetings, of all nominations for 
membership, and of all proposed amendments to the constitution. 

It shall be the duty of the home secretary to keep the minutes of 
each business and scientific session, and after approval to enter these 
upon the permanent records of the academy. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the academy, giving such bond and furnishing such vouchers as the 
council may require. He shall collect all dues, assessments, and sub- 
scriptions, and keep a set of books showing a full account of receipts 
and disbursements and the condition of all funds of the academy. He 
shall be the custodian of the corporate seal of the academy. 

ARTICLE III.—OF THE MEETINGS. 

SectioN 1. The academy shall hold one stated meeting, called 
the annual meeting, in April of each year in the city of Washington, 
and another stated meeting, called the autumn meeting, at a place 
to be determined by the council. The council shall also have power 
to fix the date of each meeting.
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Special business meetings of the academy may be called, by order 
of eight members of the council, at such place and time as may be 
designated in the call. 

Special scientific meetings of the academy may be held at times 
and places to be designated by a majority of the council. 

Sec. 2. The names of the members present at each session of a 
meeting shall be recorded in the minutes, and 20 members shall con- 
stitute a quorum for the transaction of business. 

Sec. 3. Scientific sessions of the academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; 
sessions for the transaction of business shall be closed. 

SEc. 4. Stated meetings of the council shall be held during the 
stated or special meetings of the academy, and four members shall 
constitute a quorum for the transaction of business. Special meet- 
ings of the council may be convened at the call of the president and 
two members of the council, or of four members of the council. 

Sec. 5. No member whose dues are in arrears shall vote at any 
business meeting of the academy. 

ARTICLE IV.—OF ELECTIONS AND REGULATIONS. 

Section 1. All elections of officers and members shall be by ballot, 
and each election shall be held separately. 

Sec. 2. The time for holding an election of officers shall be fixed 
by the academy at least one day before the election is held. 
~ SEc. 3. The election of six members of the council shall be as 
follows: 

At the annual meeting in April, 1907, six members of the council 
to be elected, of whom two shall serve for three years, two for two 
years, and two for one year, their respective terms to be determined 
by lot. Each year thereafter the terms of two members shall expire, 
and their successors, to serve for three years, shall be elected at the 
annual meeting in each year. 

Sec. 4. The academy shall be divided by the council into sections 
representing the principal branches of scientific research. Each sec- 
tion shall elect its own chairman, who shall serve for three years, 
the chairman shall be responsible to the academy for the work of 
his séction. 

Nominations to membership in the academy shall be made in writ- 
ing and approved by a majority of the members of the section on the 
branch of research in which the person nominated is eminent, or by 
a majority of the council in case there is no section on the subject. 
The nomination shall be sent to the home secretary by the chairman 
of the section before January 1 of the year in which the election is 
to be held, and each nomination shall be accompanied by a list of 
the principal contributions of the nominee to science. This list shall
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be printed by the home secretary for distribution among the members 
of the academy. 

Sec. 5. Election of members shall be held at the annual meeting in 
Washington in the following manner: There shall be two ballots— 
a preference ballot, which may be prepared either before or at the 
annual meeting, and must be transmitted to the home secretary, and 
a final ballot, to be taken at the meeting. 

Preference ballot. —Each member may inscribe on a ballot not more 
than 15 names of nominees selected from the submitted list. A list 
of the nominees shall then be prepared, on which the names shall be 
entered in the order of the number of votes received by each. In case 
two or more nominees have the same number of votes on this pref- 
erence list, the*order in which they shall be placed on the list shall 
be determined by a majority vote of members present. 

Final ballot.—A vote shall first be taken on the nominee who 
appears first on the preference list, and he shall be declared elected 
if he receive two-thirds of the votes cast and not less than 25 votes in 
all. A vote shall then be taken in similar manner on the nominee 
standing second on the preference list, and so on until all the nomi- 
nees on the preference list shall have been acted on, or until 15 nomi- 
nees shall have been elected, or until the total membership of the 
academy shall have reached 250. 

Not more than 15 members shall be elected at one annual meeting. 
Before and during elections a discussion of the merits of nominees 

will be in order. 
Sec. 6. Every member: elect shall accept his membership, person- 

ally or in writing, before the close of the next stated meeting after 
the date of his election. Otherwise, on proof that the secretary has 
formally notified him of his election, his name shall not be entered 
on the roll of members. 

Sec. 7. Foreign associates may be nominated by the council and 
may be elected at the annual meeting by a two-thirds vote of the 
members present. 

Skc. 8. A diploma, with the corporate seal of the academy and the 
signatures of the officers, shall be sent by the appropriate secretary 
to each member on his acceptance of membership, and to foreign 
associates on their election. 

Sec. 9. Resignations shall be addressed to the president and acted 
on by the academy. 

Sec. 10. Whenever a member has not paid his dues for four suc- 
cessive years, the treasurer shall report the fact to the council, which 
may report the case to the academy with the recommendation that 
the person thus in arrears be declared to have forfeited his member- 
ship. If this recommendation be approved by two-thirds of the mem- 
bers present, the said person shall no longer be a member of the 
academy and his name shall be dropped from the roll.
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ARTICLE V.——SCIENTIFIC : COMMUNICATIONS, PUBLICATIONS, AND 

REPORTS. 

Section 1. Communications on scientific subjects shall be read at 
scientific sessions of the academy, and papers by any member may 
be read by the author or by any other member, notice of the same 
having been previously given to the secretary. 

SEC. 2. Any member of the academy may read a paper from a 
person who is not a member, and shall not be considered responsible 
for the facts or opinions expressed by the author, but shall be held 
responsible for the propriety of the paper. 

Persons who are not members may read papers on invitation of 
the council or of the committee of arrangements. 

Skc. 3. The academy may provide for the publication, under the 
direction of the council, of proceedings, scientific memoirs, biograph- 
real memoirs, and reports. 

The proceedings shall include the transcations of the die. 
brief original announcements of the results of scientific investiga- 
tions made by members of the academy or others, together with 
short original articles giving a comprehensive survey of the more 
important scientific researches currently made by American inves- 
tigators, and other matters of general scientific interest. 
~The scientific memoirs shall provide opportunity for the publica- 
tion of longer and more detailed scientific investigations. 

The biographical memoirs shall contain an appropriate record of 
the life and work of the deceased members of the academy. 

An annual report shall be presented to Congress by the president 
and shall contain the annual reports of the treasurer and the auditing 
committee, a suitable summary of the reports of the committees in 
charge of trust funds, and a record of the activities of the academy 
for the calendar year immediately preceding, and other appropriate 
matter. This report shall be presented to Congress by the president 
after authorization by the council. It shall also be presented to the 
academy at the annual meeting next following. 

The treasurer shall prepare a full report of the financial affairs of 
the academy at the end of the fiscal year. This report shall be sub- 
mitted to the council for approval and afterwards presented to the 
academy at the next stated meeting. He shall also prepare a sup- 
plementary financial statement to December 31 of the ensuing fiscal 
year for presentation at the annual meeting. 

Sec. 4. Propositions for investigations or reports by the academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Gov- 
ernment as soon as obtained and to the academy at its next t following 
stated meeting.
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Sec. 5. The advice of the academy shall be at all times at the 
disposition of the Government upon any matter of science or art 
within its scope. 

ARTICLE VI.—OF THE PROPERTY OF THE ACADEMY. 

Section 1. All investments and reinvestments of either principal 
or accumulations of income of the trust and other funds of the 
academy shall be made by the treasurer, with the approval of the 
finance committee, in the corporate name of the academy, in the 
manner and in the securities designated or specified in the instru- 
ments creating the several funds, or, in the absence of such designa- 
tion or specification, in bonds of the United States or of the several 
States, or in bonds or notes secured by first mortgages on real estate, 
in investments legal for savings banks under the laws of Massa- 
chusetts or New York, or in other bonds recommended to the treasurer 
by the fiscal advisers of the academy. 

The treasurer may invest the capital of all trust funds of the 
academy which are not required by the instruments creating such 
funds to be kept separate and distinct, in a consolidated fund, and 
shall apportion the income received from such consolidated fund 
among the various funds composing the same in the proportion that 
each of said funds shall bear to the total amount of funds so in- 
vested; provided, however, that the treasurer shall at all times keep 
accurate accounts showing the amount of each trust fund, the pro- 
portion of the income from the consolidated fund to which it is 
entitled, and the expenses and disbursements properly chargeable to 
such fund. 

SEC. 2. The council shall at its annual meeting in each year desig- 
nate one bank or trust company in Washington, D. C., and one in 
New York City to act, when requested by the treasurer, as the fiscal 
advisers of the academy. 

Sec. 3. The treasurer shall have authority, with the approval of 
the finance committee, to sell, transfer, convey, and deliver in the 
corporate name and for the benefit of the academy any stocks, bonds, 
or other securities standing in the corporate name. 

Sec. 4. No contract shall be binding upon the academy which has 
not been first approved by the council. 

Sec. 5. The assessments required for the support of the academy 
shall be fixed by the academy on the recommendation of the council and 
shall be payable within the calendar year for which they are assessed. 

ARTICLE VIIL.—OF TRUST FUNDS AND THEIR ADMINISTRATION. 

SecTioN 1. Devises, bequests, donations, or gifts having for their 
object the promotion of science or the welfare of the academy may 

26865°—S. Doc. 285, 67—4——10
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be accepted by the council for the academy. Before the acceptance 
of any such trust the council shall consider the object of the trust and 
all conditions or specifications attaching thereto. The council shall 
make a report of its action to the academy. 

Sec. 2. Medals and prizes may be established in accordance with 
the provisions of trusts or by action of the academy. 

Sec. 3. Unless otherwise provided by the deed of gift, the income 
of each trust fund shall be applied to the objects of that trust by the 
action of the academy on the recommendation of a standing com- 
mittee on that fund. 

ARTICLE VIII.—OF ADDITIONS AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated meeting of the academy. Notice of a proposition for such 
a change must be submitted to the council, which may amend the 
proposition, and shall report thereon to the academy. Its report 
shall be considered by the academy in committee of the whole for 
amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated meeting, and if it receives two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present.



APPENDIX B. 

RULES. 

[In accordance with a resolution of the academy, taken at its meeting on April 21, 1915, 

the rules are arranged in groups and each group is numbered to correspond with the 
article of the constitution to which it relates.] 

I; 

1. The holders of the medal for eminence in the application of 
science to the public welfare shall be notified, like members, of the 
meetings of the academy, and invited to participate in its scientific 
sessions, 

11. 

1. The proper secretary shall acknowledge all donations made to 
the academy, and shall at once report them to the council for its 
consideration. 
2. The home secretary shall be the custodian of all books, appa- 

ratus, archives, and collections not explicitly assigned to other care. 
3. The home secretary shall keep a record of all grants of money 

or awards of prizes or medals made from trust funds of the academy. 
The assistant secretary, who may be a nonmember of the academy, 
shall receive a salary to be fixed by the council. The record for each 
grant of money shall include the following items: Name of fund, 
date and number of the grant, name and address of recipient, amount 
of grant and date or dates of payment, purpose of grant, record of 
report of progress, and resulting publications. 

4. The treasurer shall keep the home secretary informed of all 
warrants received from directors of trust funds not controlled by the 
academy and of the date or dates of payment of all warrants. 

5. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make 
scientific investigations at the request of departments of the Govern- 
ment, and in each case to look to the department requesting the 
investigation for reimbursement to the academy. 

6. The treasurer is authorized to act as the treasurer ex afficio of 
the National Research Council. 

7. The treasurer shall have the assistance of a salaried and bonded 
officer, the bursar, who shall be chosen by the finance committee and 
be directly responsible to the treasurer. 

133
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IIT. 

1. The annual meeting of the academy shall begin on the fourth 
Monday of April. At the business sessions of the academy the order 
of procedure shall be as follows: 

(1) Chair taken by the president, or, in his absence, by the vice president. 
(2) Roll of members called by home secretary (first session of the meeting only). 
(8) Minutes of the preceding session read and approved. 

(4) Stated business. 

(5) Reports of president, secretaries, treasurer, and committees. 
(6) Business from coyncil. 

(7) Other business. 

2. The rules of order of the academy shall be those of the Senate 
of the United States, unless otherwise provided by the constitution 
or rules of the academy. 

3. In the absence of any officer a member shall be chosen to perform 
his duties temporarily, by a plurality of viva voce votes, upon open 

" nomination. 
4. At each meeting the president shall announce the death of any 

members since the preceding meeting. As soon as practicable there- 
after he shall designate a member to write—or to secure from some 
other source approved by the president—a biographical notice of each 
deceased member. 

5. A local committee of five members, appointed for each meeting, 
and the home secretary shall together constitute the committee of 
arrangements, of which the home secretary shall be chairman. 

It shall be the duty of the committee of arrangements to prepare 
the scientific program for the annual meeting, and for this purpose it 
shall ‘be empowered to solicit papers from members or others. It 
shall also be empowered to ascertain the length of time required for 
reading papers to be presented at the scientific sessions of the acad- 
emy, and, when it appears advisable, to limit the time to be occupied 
in their presentation or discussion. 

The committee of arrangements shall meet not less than two months 
previous to each meeting. It shall prepare the detailed program of 
each day, and in general shall have charge of all business and scientific 
arrangements for the meeting for which it is appointed. 

6. No paper requiring more than 15 minutes for its presentation 
shall be accepted unless by invitation of the committee of arrange- 
ments. r : 

No speaker shall occupy more than 30 minutes for presentation 
of papers during the scientific sessions of a single meeting of the 
academy, except by invitation of the committee of arrangements. 

Time shall not be extended except by vote of the academy and 
then not to exceed five minutes. The presiding officer shall warn 
speakers two minutes before the expiration of their time.
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The discussion of individual papers shall be limited not to exceed 
five minutes and the total time for discussion by any one speaker 
for all scientific sessions in any one meeting shall not exceed 15 
minutes, unless approved by the academy. 

No paper shall be entered upon the printed program of scientific 
sessions unless the title is in the hands of the committee of arrange- 
ments at least two weeks in advance of the meeting. In the event 
that titles are received later, they shall be placed in order of receipt 
at the end of the list and read, if there is time. Such supplementary 
titles shall be conspicuously posted. 

IV. 

1. The term of service of each chairman of a section shall be three 
years, to date from the closing session of the April meeting next 
following his election. Chairmen of sections shall be chosen by mail 
ballot, the member receiving the highest number of votes cast to be 

- deemed elected. It shall be the duty of each retiring chairman to 
conduct the election of his successor and to report the result of the 
election to the home secretary before the April meeting at which his 
term of service expires. Should any section fail to elect a chairman 
before November 1, the president is empowered to appoint a tem- 
porary chairman to serve until the April meeting next following. 
No chairman shall be eligible for reelection for two consecutive 
terms. 

2. The chairman of each section of the academy shall submit to 
the members of his section, not later than November 1 of each year, 
a ballot containing the names of all those persons who received not 
less than two votes in the nominating ballot of the preceding year 
and of any other persons who were newly proposed for consideration 
at that time. Each member of the section shall be expected to re- 
turn this ballot to the chairman within two weeks with his signature 
and with crosses placed against the names of those persons whom 
he is prepared to indorse for nomination. Each member may also 
write upon the ballot in a place provided for the purpose any new 
names which he desires to have included in the ballot to be submitted 
to the section in the following year. The vote resulting from this 
ballot shall be regarded as informal. 

The chairman shall then submit to the members of his section a 
new ballot showing the results of the informal vote; and each mem- 
ber shall be expected to return this ballot to the chairman with his 
signature and with crosses placed against the names of those persons 
whom he will indorse for nomination. In order to secure an ade- 
quate number of nominations, the chairman, when necessary, shall 
obtain by personal solicitation a fuller vote of his section or shall 
submit to the section a supplementary formal ballot.
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The chairman shall then certify to the home secretary, prior to 
January 1, the names of those persons who have been voted for on 
the formal ballots by a majority of the members of the section, and 
shall furnish him a list of the publications of these nominees, as 
required by the constitution. 

3. Nominations for membership shall give the full name, residence, 
and the official positions successively held by the candidate, in addi- 
tion to the list of his contributions to science required by the con- 
stitution. 

4. Preference ballots for election of members shall be sealed in a 
blank envelope, which shall be inclosed in another bearing the name 
of the sender, and which shall be addressed to the home secretary. 
Such envelopes shall be opened only by the tellers. -If in any case 
the tellers are unable to determine who cast a ballot, or if the latter 
contains more names than are to be voted for, the ballot shall be 
rejected, but minor defects in a ballot shall be disregarded when 
‘the intent.of the voter is obvious. 

5. All discussions of the claims and qualifications of nominees at 
meetings of the academy shall be held strictly confidential, and re- 
marks and criticisms then made may be communicated to no person 
who was not a member of the academy at the time of the discussion. 

Y. 

1. The publication of the Proceedings shall be under the general 
charge of the council, which shall have final jurisdiction upon all 
questions of policy relating thereto. 

The National Academy of Sciences hd the National Research 
Council shall cooperate in the publication of the Proceedings, hugins 
ning with Volume VII. | 

2. Memoirs may be presented at any time to the Yorsde secretary, 
who shall report the date of their reception at the next session; but 
no memoir shall be published unless it has been read or presented 
by title before the academy. 

Before publication all biographical and scientific memoirs must be 
referred to the committee on publication, who may, if they deem 
best, refer any memoir to a special committee, appointed by the 
president, to determine whether the same should be published by 
the academy. 

3. Memoirs shall date, in the records of the academy, from the 
date of their presentation to the academy, and the order of their 
presentation shall be so arranged by the secretary that, so far as may 
be convenient, those upon kindred topics shall follow one another. 

4. The annual report of the treasurer shall contain: 

(1) A concise statement of the source, object, and amount of all trust funds of the 
academy. 

(2) A condensed statement of receipts and expenditures.
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(3) A statement of assets and liabilities. 

(4) Accounts with individual funds. 
(5) Such other matter as he considers appropriate. | 

5. The accounts of the treasurer shall, between July 1 and August 
1 of each year, be audited under the direction of a committee of three 
members to be appointed by the president at the annual meeting of 
the academy. It shall be the duty of the auditing committee to verify 
the record of receipts and disbursements maintained by the treasurer 
and the agreement of book and bank balances; to examine all securi- 
ties in the custody of the treasurer and to compare the stated income 
of such securities with the receipts of record; to examine all vouchers 
covering disbursements for account of the academy, including the 
National Research Council, and the authority therefor, and to com- 
pare them with the treasurer’s record of expenditures; to examine 
and verify the account of the academy with each trust fund. The 
auditing committee may employ an expert accountant to assist the 
committee in the examination of the books of the treasurer. The 
annual report of the treasurer shall be published with that of the 
president to Congress. The reports of the treasurer and auditing 
committee shall be presented to the academy at the autumn meeting, 
and shall be published with that of the president to Congress. They 
shall be distributed to the members in printed form at the annual 
meeting. 

Yi 

1. All apparatus and other materials of permanent value pur- 
chased with money from any grant from a trust fund shall be the 
property of the academy unless specific exception is made in the 
grant or by subsequent action of the council or the directors of the 
trust fund concerned. Receipts for all such property shall be signed 
by the grantee and shall be forwarded to the home secretary. All 
apparatus and unused material of value acquired in this way shall be 
delivered to the home secretary on completion of the investigation for 
which the grant was made, or at any time on demand of the council, 
and the home secretary shall give an appropriate release therefor. 

2. The books, apparatus, archives, and other collections of the 
academy shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the 
home secretary, who is authorized to employ a clerk to take charge 
of them. 

3. A stamp corresponding to the corporate seal of the academy 
shall be kept by the secretaries, who shall be responsible for the due 
markings of all books and other objects to which it is applicable. 

Labels or other proper marks of similar device shall be placed 
upon objects not admitting of the stamp. 

\]
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4. The fiscal year of the academy shall end on June 30 of each year. 
5. The standing committee on finance shall consist of the president 

of the academy ex officio, the treasurer ex officio as chairman, and 
five members to be appointed annually by the president, two of 
whom may be nonmembers of the academy. 

That a budget committee on. the expenses of the National Academy 
and the National Research Council, to consist of the president of the 
academy, the chairman of the National Research Council, and the 
treasurer of the National Academy of Sciences and the National 
Research Council, be appointed and the president of the academy 
act as chairman. 

VII. 

1. Standing committees of the academy on trust funds the income 
of which is applied to the promotion of research shall consist of three 
or five members. In order to secure rotation in office in such com- 
mittees, when not in conflict with the provisions of the deeds of gift, 
the term of service on a committee of three members shall be three 
years; on a committee of five members the term shall be five years, 

2. The annual reports of the committees on research funds shall, 
so far as the academy has authority to determine their form, give 
a current number to each award, stating the name, position, and 
address of the recipient; the subject of research for which the award 
is made, and the sum awarded; and in later annual reports the status 
of the work accomplished under each award previously made shall 
be announced, until the research is completed, when announcement 
of its completion and, if published, the title and place of publication 
shall be stated, and the record of the award shall be reported as closed. 

VIII. 

1. Any rule of the academy may be amended, suspended, or 
repealed on the written motion of any two members, signed by 
them, and presented at a stated meeting of the academy, provided 
the same shall be approved by a majority of the members present.
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ORGANIZATION OF THE ACADEMY, 1922. 
Expiration 

: of term. 

Walcott, Charles D., president................. re pets 5 Tr SO A (hy April, 1923 
Michelson, A. A, vicepresident...o=-. co. rl i he Sill sien April, 1923 
Millikan, R. A., foreign secrotary.--.=:.. 5 oo. ort SL ABN LL adi va April, 1926 

Abbot, C..G., homesecretaty. ... so. -- iu. of, L000 C0 Solvang April, 1923 

Ransome, PF. L., treasurer... secon oh ts «Si Fo SA i awn vs April, 1923 

ADDITIONAL MEMBERS OF COUNCIL. 

1920-1923. 

Day, A. L. Morgan, T. H. 

1921-1924. 

Pearl, Raymond Hale, George E. 

- 1922-1925. 

Ames, J. S. Dunn, Gano 

SECTIONS. 

1. MATHEMATICS. 

Birkhoff, G. D. Kasner, Edward Van Vleck, E. B. 
Blichfeldt, H. F. Miller, George A. Veblen, Oswald (chairman, 
Bliss, G. A. Moore, E. H. 1925). 

Bolza, Oskar Osgood, W. F. White, H. S. 
Dickson, L. E. Story, W. E. Wilczynski, E. J. 

Eisenhart, L. P. 
: 2. ASTRONOMY. 

Abbot, C. G. (chairman, Curtis, H. D.. Russell, H. N. 
1923). Elkin, W. L. Schlesinger, Frank 

Adams, W. S. Frost, E. B. Seares, F. H. 

Aitken, R. G. Hale, G. E. Slipher, V. M. 
Barnard, E. E. Leuschner, A. O. Stebbins, Joel 

Campbell, W. W. Moulton, F. R. Wright, W. H. 

Comstock, G. C. 
3. PHYSICS. 

Ames, J. S. Mendenhall, C. E. Stratton, S. W. 
Barus, Carl Mendenhall, T. C. Thomson, Elihu 
Bridgman, P. W. Merritt, Ernest Trowbridge, Augustus 
Burgess, G. K. Michelson, A. A. (chairman, 1923). 

Crew, Henry Miller, D. C. Trowbridge, John 
Duane, William Millikan, R. A. Webster, A. G. 
Hall, E. H. Nichols, E. F. Wilson, Edwin B. 
Hastings, C. S. Nichols, E. L. Wood, R. W. 
Hayford, J. F. Pierce, G. W. Woodward, R. S. 
Lyman, Theodore Pupin, M. I. : 
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Abbot, H. L. 

Carty, J. J. (chairman, 

1923). 
Dunn, Gano 

Durand, W. F. 

Bancroft, W. D. 
"Baxter, G. P. 

Bogert, M. T. 

Boltwood, B. B. 
Chandler, C. F. 

Clarke, F. W, 

Franklin, E. C. 

Gomberg, Moses 
Gooch, F. A. 

Harkins, W. D. 

Berry, E. W. 

Chamberlin, T. C. 
Clarke, J. M. 

Cross, Whitman 
Dall, W. H. 
Dana, E. S. 

Davis, W. M. 
Day, A. L. (chairman, 

1924). 

Bailey, L. H. (chairman, 

1924). 
Britton, N. L. 

Campbell, D. H. 
Coulter, J. M. 

4. ENGINEERING. 

Emmet, W. LeRoy 
Freeman, J. R. 

Hoover, Herbert 

Jewett, I. B. 

Kennelly, A. E. 

5. CHEMISTRY. 

Hillebrand, W. F. 
Hulett, G. A. 

Jackson, C. L. 

Johnson, T. B. 
Kohler, E. P. 
Langmuir, Irving 

Lewis, G. N. 
Michael, Arthur 

Morley, E. W. 

Noyes, A. A. 

Kemp, J. F. 
Leith, C. K. 
Lindgren, Waldemar 

Merriam, J. C. 
Merrill, G. P. 

Osborn, H. F. 
Pumpelly, Raphael 

Ransome, F. L. 
Reid, H. F. 

7. BOTANY. 

Goodale, G. L. 
Harper, R. A. 

Jones, L. R. 
Osterhout, W. J. V. 
Robinson, B. L. 

Ryan, H. J. 
Squier, G. O. 

Stillwell, I.. B. 
Swasey, Ambrose 
Taylor, D. W. 

Noyes, W. A. (chairman, 
1923). 

Osborne, T. B. 
Remsen, Ira 

Richards, T. W. 

Smith, Edgar F. 
Stieglitz, Julius 

Wells, H. L. 
Whitney, W. R. 

. GEOLOGY AND PALEONTOLOGY. 

Schuchert, Charles 

Scott, W. B. 
Ulrich, E. O. 

Vaughan, T. W. 
Walcott, C. D. 
Washington, H. S. 
White, David 
Willis, Bailey 

Sargent, C. S. 

Setchell, W. A. 
Smith, Erwin F. 
Thaxter, Roland 

Trelease, William 

8. ZOOLOGY AND ANIMAL MORPHOLOGY. 

Calkins, G. N. 

Castle, W. E. 
Chapman, F. M. 

Conklin, E. G. 
Davenport, C. B. 
Donaldson, H. H. 

Forbes, S. A. 
Harrison, R. G. (chairman, 

1925). 

Abel, J. J. 
Benedict, F. G. 
Cannon, W. B. 
Carlson, A. J. 

Herrick, C. J. 

Howard, L. O. 
Jennings, H. S. 

Kofoid, C. L. 

Lillie, F. R. 
McClung, C. E. 

Mark, E. L. 
Morgan, T. H. 

Morse, E. S. 

Cole, Rufus 
Councilman, W. T. 
Cushing, Harvey 

Parker, G. H. 
Pearl, Raymond 
Ridgway, Robert 

Stockard, C. R. 

Verrill, A. E. 
Wheeler, W. M. 
Wilson, Edmund B. 

. PHYSIOLOGY AND PATHOLOGY. 

Chittenden, R. H. Erlanger, J. 
Flexner, Simon 
Folin, Otto 
Halsted, W. S.



ORGANIZATION OF THE ACADEMY, 1922, 

Hektoen, Ludvig 

Henderson, L. J. 

Howell, W. H. 

Hunt, Reid 
Jones, Walter 
Levene, P. A. T. 

Loeb, Jacques 
Lusk, Graham (chairman. 

1925). 
MacCallum, W. G. 

McCollum, E. V. 

Mendel, L. B. 

Prudden, T. M. 
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1 Not a member of the academy.
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Prain, Sir David, Royal Botanic Gardens, Kew, Surrey. .................. ... 1920 
Ramon y Cajal, Santiago, University of Madrid, Madrid...................... 1920 

Rutherford, Sir Ernest, Newnham Cottage, Queen’s Road, Cambridge......... 1911 
Schuster, Sir Arthur, Yeldall, Twyford, Berkshire... ........................ 1913 

Seeliger, Hugo Ritter von, Universitat, Munich............................. 1908 
Thomson, Sir Joseph, University, Cambridge. ... ........................... 1903 
Volterra, Vito, Universita, Rome... (coal oi cots ns syns rat old «dnb mn amas 1911 

Vander Waals, Johannes D,, Amsterdam... ...... 0.0 cod iit waits sn ign 1913 

Woll, Max FF. J. C., HeldolDerg yes 4. c= isi Sits «dv vnlin bt wisios sesimsms sinners +4 1913
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Year 
Medal. awarded. 

ADL OINENIOY, Lo... dss Sh de is de denna is smile tava ee rns ann os Elliot. 2... enna 1921 
Foyle me SLT UR eb U0 SR ad REDS i i Ce RE mp A a Praper..;..... 1910 
Adams, Waller BIANeY... ..... fe tas a Dil rans Os S53 a bin bo Sn dwn iia sb Drapetyc..«.- 1918 
Barnott, Samuel JACKSON 1. . ...cu.e vos sesss rinks srs tains phon ben vas Es Tode rer Comstock. .... 1918 
Beebe, William... rr i ERE Elliot. .... 0... 1919 
Brace, Sir William Henry... ca as fri Tr eh hs brid sh sansa nn b Barnard...... 1914 
Campbell, Wiliam Wallace... .... 1... it ek Draper........ 1907 
Chapman, Frank Michler. cc is nn a fs an Elliot... ... 1918 
Lr ETT RE 1 Sr a SR YR pA Draper...:.... 1913 
ith ERD OR I a Sr I SG RI RE I Barnard...... 1921 
CERI LR a RS RE SR A eA Draper........ 1919 
BOWIET, AUTBAL, (uaa ciansr anno din tas SAE Ss Sn Ss ne Ss in a in win 4 Drapefr........ 1920 
Goethals, GeorgeiWashinoton 2... oh. i. i hr in hse Welfare. ...... 1914 
Hale, George IO IY... cs dias tas sani ss ten Sou nn sim ss wan wo mnie sn ae eis Draper.......- 1904 
LR UISUT nh SIR CSE Se ESD JR MIR 18 (RR RS BC AA Agassiz....... 1913 
clin en Da Ere SR i DN EA SS Sse Welfare....... 1920 
pleyn, JOM... fi iat viins statin Hiss sania nt shah ty shh ddim md Suan k Watson....... 1913 
ne BOE RV UD Pi eR GT ea eR sha Blt I Ee SE Ly 4 Waitson....... 1915 
Margerie EL OAR MRR SET RE EI Thompson.... 1923 
ERR UR a eT CR Gy Le a SR, eral Smith........5 1922 
Michelson, AJbert ADIaham. cc ir. coil iii diiadan vin sss Para rn aan Draper........ 1916 
Millikan, Robert ANQYeWS.. « vu seri br = coe pris tot re nS ra Prime a Comstock. .... 1913 
Pinchot, Giorgi St iE, ey ss ie dren Re a ef Sm nV ie's Welfare. ...... 1916 
RIAoWaY, BODIE. od ccna sie susn inns fname vass nine tn tele figs mrt lmniis d= rains ¥hiot........- 1920 
Russell, Henry Norris... oiuneni snes or sn i i natie ss svn sins fants ns Draper... ...- 1922 
Rutherford, Sir Ernest. ........... ER MRE THES LES TA Barnard...... 1909 
Sigsbee, Rear Admiral Charles Dwight, U.S. Navy L............cciiiiaaana.. Agassiz. ...... 1920 
LCDI, JOP. severe cren snes rnensiivssaesesvn sahil cuews sass renncssnnnssnsifos Draper... 0. 1915 
Stiles, Charles Wardell L..... ..cosucs sav: ss dds smnv ata to etud sai se - v3 Tila Welfare. ...... 1921 
Stratton, Samuel Wesley.....covvvors versions srrnassvpsssrsipernssriswnssone Welfare. ...... 1917 
Walcott, Charles Doolittle. ..... . oo mteui tn iodo Ln di lie, Thompson. ... 1921 
Zeeman, PICO, . a cies caer sveverribngonend stile vir rus bhrte cima h cit ve nite vs Draper.....-:: 1921 

1 Not member or foreign associate of the academy. 

Deceased members. 

Date of Date of Date of Date of 
election. death. . | election. death. 

Abbe, Cleveland.......... 1878 Oct. 28, 1916 Brown-Sequard, Chas. E..| 1868 Apr. 2,184 

Agassiz, Alexander. ...... 1866 Mar. 27,1910 || Brush, George Jarvis..... 18682 | Feb. 6,1912 

Agassiz, Louis............ ®) Dec. 14,1873 || Bumstead, Henry A...,..| 19132 | Dec. 31,1920 

Atkinson, George Francis.| 19182 | Nov. 14,1918 || Casey, Thomas L......... 1890 Mar. 25,1896 

Alexander, J. H.......... ®) Mar. 2,1867 || Caswell, Alexis. .......... @) Jan. 8,1877 

Alexander, Stephen...... ® June 25,1883 || Chandler, Seth Carlo...... 18882 | Dec. 31,1913 

Alen J. A... iui 18762 | Aug. 29,1921 || Chauvenet, William...... ®) Dec. 13,1877 

Armsby, H. P. ........... 19202 | Oct. 19,1921 || Clark, Henry James...... 1872 July 1,1879 

Bache, Alexander Dallas . ®) Feb. 14,1867 || Clark, William B......... 1908 July 27,1913 

Baird, Spencer F......... 1864 Aug. 19,1887 || Coffin, James H.......... 1869 Feb. 6,1873 

Barker, George F......... 18762 | May 24,1910 || Coffin, J. H.C............ *) Jan. 8,1890 

Barnard, F. A-P.c..0.... (12) Apr. 27,1889 || Comstock, Cyrus B....... 1884 May 29,1910 

Barnard, J. CG... se. ® May 14,1882 || Cook, George H.......... 1887 Sept. 22,1889 

Barrell, Joseph........... 19192 | May 4,1919 || Cooke, Josiah P.......... 1872 Sept. 3,1894 

Bartlett, W.H.C........ ®) Feb. 11,1893 || Cope, Edward D......... 18722 | Apr. 12,1897 

Becker, George Ferdinand 19012 | Apr. 20,1919 || Coues, Elliott............. 1877 Dec. 25,1899 

Beecher, Charles Emerson | 1899 Feb. 14,1904 || Crafts, James M.......... 1872 June 21,1917 

Billings, John S.......... 1883 Mar. 11.3013 Dalton, J.C. ca. .ns-vvssns 1864 Feb. 2,1889 

Bocher, Maxime.......... 19092 | Sept. 12,1918 || Dana, James D........... ®) Apr. 14,1895 

Boss, Lewis... a... in.] 1889 Oct. 5,1912 || Davidson, George........: 18742 | Dec. 2,1911 

Bowditch, Henry P...... 18872 | Mar. 13,1911 || Davis, Charles H......... *) Feb. 18,1877 

Branner, J.C. ............ 19052 | Mar. 1,1922 || Draper, Henry........... 1877 Nov. 20,1882 

Brewer, William H....... 18802 | Nov. 2,1910 || Draper, John W.......... 1877 Jan. 4,1882 

Brooks, William Keith...| 1884 Nov. 12,1908; Dutton, C. E............. 18842 | Jan. 4,1912         
1 Charter members, Mar. 3, 1863. 

    
2 Biographical memoirs have not been presented.
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Date of Date of Date of Date of 
election. death. election. death. 

Eads, James B........... 1872 | Mar. 8,1887 || Loomis, Elias............. 1873 | Aug. 15,1889 

Emmons, Samuel F...... 1892 Mar. 28,1911 || Lovering, Joseph. ........ 1873 Jan. 18,1892 

Engelmann, George....... QO) Feb. 4,1884 || Lyman, Theodore........ 1872 Sept. 9,1897 

Farlow, WG ........0 cs 18792 | June 3,1919 || Mahan, D. H............. ®) Sept. 16,1871 

Ferrel, William. .......... 1868 | Sept. 18,1891 || Mall, Franklin P......... 19072 | Nov. 17,1917 
Fraser, John Fries........ ) Oct. 12,1872 4| Marsh, CG. P.......i. 00... 1866 | July 23,1882 

Gabb, William M......... 1876 May 30,1878 || Marsh, O.C.............. 1874 2 | Mar. 18,1899 

Cenih, FL A.....iuiue ui. 1872 | Feb. 2,1893 || Mayer, Alfred M.......... 1872 | July 13,1897 
Gibbs, Josiah Willard. ...| 1879 Apr. 28,1903 || Mayor, A. G.............. 1916 2 | June 25,1922 

Gibbs, Wolcott. .......... (1) | Dec. 9,1908 || Meek, F. B............... 1869 | Dec. 21,1876 
Gilbert, Grove Karl. ..... 18832 { May 1,1918 || Meigs, M.C............... 1865 Jan. 2,1892 

Gill, Theodore Nicholas. .| 1873 Sept. 25,1914 || Meltzer, Samuel James. ..| 19122 | Nov. 8,1920 

Gilliss, James Melville.. .. ®) Feb. 9,1865 || Minot, Charles Sedgwick..| 1897 Nov. 19,1914 

Goode, G. Brown......... 1888 Sept. 6,1896 || Mitchell, Henry.......... 18852 | Dec. 1,1902 

Gould, Augustus A....... 1) Sept. 15,1866 || Mitchell, Silas Weir....... 1865 Jan. 4,1914 

Gould, Benjamin A.......| (1,2) | Nov. 26,1896 || Morgan, Lewis H......... 1875 Dec. 17,1881 

Gray, ASH. ....cocnnsvaines ®) Jan. 30,1888 || Morse, Harmon N........ 19072 | Sept. 8,1920 

Guyot, Arnold............ ®) Feb. 8,1884 || Morton, Henry........... 1874 May 9,1902 

Hadley, James............ 1872 Nov. 14,1872 || Nef, John Ulric........... 19042 | Aug. 13,1915 

Hague, Arnold........... 1885 May 15,1917 || Newberry, J. S........... ®) Dec. 17,1892 

Haldeman, S. 8......s2vx- 1876 Sept. 20,1880 || Newcomb, Simon......... 18692 | July 11,1909 

Holl, Asaph... ccacnes-s 1875 Nov. 22,1907 | Newton, H. A............ ®) Aug. 12,1896 

Hall, James... .isc.cie. 12) Aug. 7,188 || Newton, Jobn............ 1876 May 1,189 

Hayden, P. V............ 1873 Dec. 22,1887 || Norton, William A....... 1873 Sept. 21,1883 

Henry, Joseph............ ) May 13,1878 || Oliver,James E.......... 1872 Mar. 27,189 

Hilgard, Eugene W....... . 1872 Jan. 8,1916 [| Packard, A. 8............ 1872 Feb. 14,1905 

Hilgard, Julius B......... ®) May 9,1890 || Penfield, Samuel L....... 1900 Aug. 13,1906 

Hill, George William..... 1874 Apr. 16,1914 | Peters, C.H. P........... 1876 2 | July 18,1890 

Hill, Henry B............ 1883 | Apr. 6,1903 || Peirce, Benjamin s........ (1,2) | Oct. 6,1880 
Hitchcock, Edward....... ) Feb. 27,1864 || Peirce, Benjamin Osgood.| 1906 Jan. 14,1914 

Holbrook, J. E. .......... 1868 Sept. 8,1871 || Pickering, Edward C..... 18732 | Feb. 3,1919 

Holden, Edward Singleton| 1885 Mar. 16,1914 || Pierce, Charles S. S....... 1876 2 | Apr. 20,1914 

Howe, H. M.<.......... 19172 | May 14,1922 || Pirsson, Louis V.......... 19132 | Dec. 8,1919 

Habbard, J.8............ ) Aug. 16,1863 || Pourtales, L. F........... 1873 July 19,1880 

Humphreys, A. A........ ®) Dec. 27,1883 || Powell, John W.......... 1880 Sept. 23,1902 

Hunt, T. Stery......:-. 18732 | Feb. 12,1892 || Putnam, Frederick W....| 18852 | Aug. 18,1915 

Hyatt, Alpheus.......... 1875 | Jan. 15,1902 || Rodgers, John............ ®) May 5,1882 
Iddings, Joseph P........ 1807 2 | Sept. 8,1920 || Rogers, Fairman......... ®) Aug. 22,1900 

James, Williams 3........ 1903 Aug. 26,1910 || Rogers, Robert E.4....... @) Sept. 6,1884 

Johnson,’ S. W............ 1866 | July 21,1909 ||.Rogers, William A........ 1885 | Mar. 1,1898 

Kecler, J.B. ..... 50 1900 | Aug. 12,1900 || Rogers, William B,5...... ®) May 30,1882 
King, Clarence............ 1876 Dec. 24,1901 || Rood, Ogden N........... 1865 Nov. 12,1902 

Kirtland, Jared P........ 1865 Dec: 10,1877 (1 Boma, B. B.... i icvenenen 19132 | May 17,1921 

Lane, J. Homer........... 1872 May 3,1880 || Rowland, Henry A....... 1881 Apr. 16,1901 

Langley, Samuel P....... 1876 Feb. 27,1906 || Royce, Josiah............. 1906 2 | Sept. 14,1916 

Lea, Matthew Carey...... 1892 Mar. 15,1897 || Rutherfurd, Lewis M..... ®) May 30,1892 

Le Coute, John........... 1878 Apr. 29,1891 || Sabine, Wallace C. W..... 19172 | Jan. 10,1919 

Le Conte, John L......... *) Nov. 15,1883 || Saxton, Joseph. .......... ®) Oct. 26,1873 

Le Conte, Joseph......... 1875 July 6,1901 || Schott, Charles A......... 1872 July 31,1901 

Leidy, Joseph:. .-..vusaex *) Apr. 30,1891 || Scudder, Samuel H....... 18772 | May 17,1911 

Lesley, J. Peter........... @) June 1,1903 || Sellers, William.......... 18732 | Jan. 24,1905 

Lesquereux, Leo.......... 1864 | Oct. 20,1889 || Silliman, Benj.,sr........ ® Nov. 24,1864 

Longstreth, Miers F...... 1) Dec. 27,1891 || Silliman, Benj., jr........ 1) Jan. 14,1885 

1 Charter members, Mar. 3, 1863. 

2 Biographical memoirs have not been presented. 

8 Resigned 1873. 

4 Dropped —, reelected 1875. 

5 Dropped —, reelected 1872.
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Smith, J. Lawrence....... 1872 Oct. 12,1883 || Watson, Sereno........... 1889 Mar. 09,1892 

Smith, Richmond Mayo..| 18902 | Nov. 11,1901 || Wheeler, Henry Lord..... 19092 | Oct. 30,1914 

Stimpsoa, William. ...... 1868 May 26,1872 {| White, Charles A......... 1889 June 29,1910 

Strong, Theodore......... ©] Feb. 1,1869 || Whitman, C. O........... 1895 Dec. 6,1910 

Suilivant, W. S........... 1872 Apr. 30,1873 || Whitney, Josiah D.3...... 2) Aug. 19,189 

Torrey, John: .....cieues- ®) Mar. 10,1873 || Whitney, William D3....} 1865 2 | June 29,1804 

Totten, Jedi « anbias, 1) Apr. 22,1864 || Williston, Samuel W..... 19152 | Aug. 30,1918 

Trowbridge, William P...| 1872 Aug 12,1892 || Winlock, Joseph.......... ®) June 11,1875 

Trumbull, James H. ..... 1872 Aug. 5,1897 || Wood, Horatio C......... 18792 | Jan. 3,1920 

Tuckerman, Edward..... 1868 Mar. 15,1886 || Woodward, J. J.......... 1873 Aug. 17,1884 

Van Hise, C.R......i.... 19022 | Nov. 19,1918 || Worthen, A, H........... 1872 May 6,1888 

Walker, Francis A........ 1878 Jan. 5,1897 || Wright, Arthur Williams.| 18812 | Dec. 19,1915 

Warren, G. K..... oon 1876 Aug. 8,1882 || Wyman, Jeflries.......... *) Sept. 4,1874 

Watson, James C......... 1868 Nov. 23,1880 || Young, Charles A........ 1872 Jan. 3,1908             
  

1 Charter members, Mar. 3, 1863. 2 Biographical memoirs have not been presented. 3 Resigned 1873. 

DECEASED FOREIGN ASSOCIATES. 

Adams, J. C. 

Airy, Sir George B. 
Argelander, F. W. A. 
Auwers, G. F. J. Arthur. 

Backlund, Oskar. 
Baer, Karl Ernest von. 
Baeyer, Adolf von. 

Barrande, Joachin. 
Beaumont, L. Elie de. 
Becquerel, Henri. 
Berthelot, M. P. E. 

Bertrand, J. L. F. 
Boltzmann, Ludwig. 

Bornet, Edouard. 
Boussingault, J. B. J. D. 

Boveri, Theodor. 
Braun, Alexander. 

Brewster, Sir David. 

Bunsen, Robert W. 
Burmeister, C. H. C. 

Candolle, Alphonse de. 
Cayley, Arthur. 

Chasles, Michel. 

Chevreul, M. E. 

Clausius, Rudolph. 

Cornu, Alfred. 
Crookes, Sir William. 
Darboux, Gaston. 
Darwin, Sir George How- 

ard. 
Dove, H. W. 
Dumas, J. B. 

Ehrlich, Paul. 
Faraday, Michael. 
Fischer, Emil. 

Gegenbaur, Karl. 

Glydén, Hugo. 
Gill, Sir David. 
Hamilton, Sir William Ro- 

wan. 
Helmholtz, Baron H. von. 

Hoff, J. H. van’t. 

Hofmann, A. W. 

Hooker, Sir Joseph D. 

Huggins, Sir William. 

Huxley, T. H. 

Ibaifiez, Carlos. 

Janssen, J. 

Jordan, M. E. C. 
Joule, James P. 

Kekulé, August. 

Kelvin, Lord. 
Kirchoff, G. R. 

Koch, Robert. 

Kolliker, Albert von. 
Kohlrausch, Fredrich. 

Kronecker, Hugo. 

Lacaze-Duthiers, Henri de. 

Leuckart, Rudolph. 
Lie, Sophus. 

Liebig, Justus von. 

Lister, Lord. 

Loewy, Maurice. 
Ludwig, K. F. W. 
Marey, E. J. 

Mendeléeft, D. I. 
Milne-Edwards, Henri. 

Moissan, Henri. 
Murchison, Sir Roderick I. 
Murray, Sir John. . 

Oppolzer, Theodore von. 
Owen, Sir Richard. 

Pasteur, Louis. 
Peters, C. A. F. 

Pfeffer, Wilhelm. 
Plana, G. A. A. 

Poincaré, Jules Henri. 
Rammelsberg, C. F. 

Ramsay, Sir William. 
Rayleigh, Lord. 

Regnault, Victor. 
Retzius, Gustav. 

Reymond, Emil Du Bois. 

Richthofen, F. von. 

Rosenbusch, Karl Harry 
Ferdinand. 

Sachs, Julius von. 
Schiaparelli, Giovanni. 
Stas, Jean Servais. 

Stokes, Sir George G. 

Strasburger, Edouard. 

Struve, Otto von. 

Suess, Eduard. 
Sylvester, J. J. 

Tisserand, F. F. 

Virchow, Rudolph von. 

Vogel, H. C. 
Waldeyer, Wilhelm. 
Weierstrass, Karl. 
Weismann, August. 
Woéhler, Fredrich. 
Wundt, Wilhelm. 

Wiirtz, Adolph. 
Zirkel, Ferdinand. 
Zittell, XK. A. R. von.
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 1 Not member, or foreign associate of the academy. 
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